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Abstract 
Emergency Position Indicating Radio Beacons (EPIRBs) play an essential role in United 
States Coast Guards (USCG) search and rescue mission.  Regrettably, EPIRBs also have a high 
rate of false activations.  The goal of this project was to gather information on reasons for these 
false activations and recommend possible solutions to this problem, which annually costs the 
USCG over $3 million.  The outcome of this project was an informational brochure and 
recommended changes to EPIRB standards.   
 
  
  ii  
Executive Summary 
Commercial fishing is the most dangerous profession in the United States. With 
technological advances in safety equipment, such as Emergency Position-Indicating Radio 
Beacons (EPIRBs), and also new safety procedures in training, the Coast Guard is trying to 
reduce injuries and fatalities in commercial fishing. 
Recently the Coast Guard has focused on increasing the use of safety equipment, safety 
procedures and proper training of fishermen.  Having a properly installed and registered EPIRB 
helps the Coast Guard perform a more efficient Search and Rescue.  An EPIRB sends out a 
location signal through satellites that guides rescuers to the scene of the distress.  Registering an 
EPIRB helps the Coast Guard because when the distress signal comes in from a registered 
EPIRB, they have information on the boat size and crew, and contact numbers for family 
members of the crew.  EPIRB registration data can therefore help locate the vessel in an 
emergency. 
Unfortunately, there are many false activations of EPIRBs.  Because the Coast Guard 
must respond to all distress signals, considerable resources are expended annually in responding 
to false alarms. If the EPIRB is registered, however, contact information for the crew can be used 
to help resolve false activation cases more readily than cases where the EPIRB is unregistered. 
The goal of the project was to investigate the current false activation issue with EPIRBs 
and to help the Coast Guard develop policies and procedures to encourage more commercial 
fishermen to properly install, register, and maintain EPIRBs. In order to accomplish the goal, 
information was collected through database research, interviews, trips, and research of existing 
literature.  The Incident History Database (IHDB), maintained by the National Oceanic and 
Atmospheric Administration (NOAA) was used as primary sources of data collection.  Since 
much of the information needed was not documented, various interviews were conducted to 
gather the necessary information.  In addition to formal interviews, informal interviews during 
visits to various locations were conducted.  These were active engagements where instead of 
sitting down and talking, a tour of the facility was given and questions were asked during the 
tour. 
Extensive research was conducted on false EPIRB activations in the IHDB.  The purpose 
of this research was to categorize the EPIRB activations by model, manufacturer, reason for 
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activation, and other criteria that helped the project team determine the most significant factors 
that contribute to false alarms. 
A significant source of information for the project was interviews, including face-to-face 
interviews, interviews through email, and phone interviews.  To gather the necessary 
information, interviews were conducted with Coast Guard personnel at the Coast Guard 
headquarters, Coast Guard District Coordinators, Federal Communications Commission (FCC) 
personnel, and representatives from EPIRB manufacturers. 
An addition source of information involved traveling to locations to get first hand 
accounts of different aspects of the project.  The project team visited the New Bedford fishery to 
interview Kevin Coyle, a Coast Guard dockside examiner and former commercial fisherman, and 
to obtain a first-hand look at fishing vessels and EPIRBs in use.  A trip to the United States 
Mission Control Center (USMCC), operated by NOAA, allowed the project team to learn exactly 
how NOAA deals with beacon activations.  This was accomplished by informally interviewing 
Lieutenant Jeff Shoup, an officer in the NOAA corps, and Apurve Mathur, a NOAA employee, 
in addition to taking a tour of the USMCC.  Finally, attending the international COSPAS-
SARSAT conference provided information about the international use of EPIRBs and upcoming 
EPIRB standards changes. 
Information gathered by the project team yielded details about the various causes of false 
alarms, statistics breaking down false alarms by EPIRB manufacturer and model, cause of 
EPIRB activation and whether the EPIRB was registered.  These results were then used to 
determine the major reasons for false activations and possible ways to help reduce the number of 
false activations that occur.  The causes of false can be broken down into two main categories: 
user error and physical issues. The most prevalent issue with false activations is fishermen not 
knowing how to use their EPIRB correctly; this accounts for 67% of false activations of known 
cause. The rest of false activations are caused by physical issues including water intrusion, 
environmental conditions, bracket failure, compromised magnetic reed switch, electronic 
malfunction, faulty hydrostatic release switch, and faulty magnets. 
The team believes that the best way to accomplish the project goal is to educate 
fishermen on proper EPIRB use with an informational brochure, recommend improvements to 
EPIRBs via proposals to the Radio Technical Commission for Maritime Services (RTCM) 
standards for EPIRBs.  Additionally, the project team provided information to the Coast Guard 
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on allocation of resources with a cost report on search and rescue (SAR) cases caused by false 
alarms. 
The most recent version of a Coast Guard brochure is 5 years old.  The current rise in 
concern of false activations has made evident the need for a comprehensive way to educate 
fishermen about EPIRB usage.  This led to the compilation of a comprehensive brochure on 
proper testing, installation, and registration of an EPIRB.  The brochure was created after 
thorough research into other brochures on EPIRBs and learning what content was needed for a 
brochure specifically targeted towards fishermen.  Different possible distribution methods were 
then recommended. 
There are three sets of performance requirements for EPIRBs.  In the United States, the 
Radio Technical Commission for Maritime Services (RTCM) provides the performance 
standards for EPIRBs.  Internationally, the performance standards are provided by the 
International Electrotechnical Commission (IEC).  COSPAS-SARSAT also has a set of 
minimum requirements.  The purpose of these documents is to provide the minimum operational 
and performance requirements for 406 MHz EPIRBs.  In searching through these standards, 
three major areas were examined: labeling requirements; documentation requirements; and the 
requirements for deployment, activation and deactivation.  The COSPAS-SARSAT standards are 
mostly technical and operational requirements, and they have no requirements for labeling or 
documentation. 
False EPIRB activations consume valuable Coast Guard resources.  The project group 
conducted a study of fiscal year 2007 and compared the costs and benefits of USCG SAR 
responses to 406 MHz EPIRB activations. One possible way to reduce the cost of false activation 
missions is to shorten the length of time the Coast Guard spends looking for the activated 
EPIRB.  LCDR Deer from the Coast Guard aviation office stated that 406 MHz direction finders 
(406 DFs) are one viable way to cut mission time. 
An informational brochure to instruct fishermen on how to install, register, test, and use 
EPIRBs is expected to reduce the rate of false alarms caused by user error.  Changes to the 
RTCM standards could improve EPIRB design and make them less prone to false alarms while 
still working in an emergency.  Multi-language user guides would assist non-English speaking 
fishermen in understanding EPIRB operation, maintenance, and testing.  Additionally, getting 
fishermen to properly register their EPIRBs could reduce the time and resources spent by the 
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Coast Guard on false EPIRB activations because such incidents are easier to resolve when an 
EPIRB is registered.  A presentation to the RTCM made them aware of the project group’s 
proposed changes to the RTCM standards, increasing the chance that the changes will occur in 
the next version of the standards to be released in February 2008. 
In the fourteen weeks the team worked on the project, the team was able to learn about 
EPIRBs, research the causes of EPIRB false alarms, and develop possible ways to reduce the rate 
of false alarms.  Such ways of reducing false alarms that were developed include a brochure for 
educating fishermen and changes to the RTCM standards for EPIRBs recommended to the 
RTCM committee.  The team was also able to conduct a cost analysis of SAR cases caused by 
false alarms to determine the significance of the false alarm problem. The team’s work may 
provide significant long-term benefits to the Coast Guard by reducing the amount of resources 
spent on resolving EPIRB false alarms. 
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Glossary 
Most of the acronyms found in the report, in addition to several of the most obscure 
terms, are defined below. 
Definitions 
Frequency stability: the tendency of a signal to maintain a desired frequency.  Greater frequency 
stability of a signal means that the signal’s frequency will vary less over time. 
Ground track: a satellite’s orbit relative to the surface of the earth.  It is defined by the sequence 
of points at which a line from the satellite to the center of the earth intersects the earth’s 
surface. 
Monkey Island: the flat surface on top of the wheelhouse of a vessel. 
 
Acronyms 
ARSC: aviation repair and supply center 
CFVS: Commercial Fishing Vessel Safety 
COSPAS: (Russian) Space System for Vessels in Distress 
COSPAS-SARSAT: formed from COSPAS and SARSAT by the United States, Russia, France, 
and Canada 
DASS: Distress Alerting Satellite System (currently in development) 
DF: direction finder 
ELT: emergency locator transmitter 
EPIRB: emergency position-indicating radio beacon 
FCC: Federal Communications Commission 
GEOLUT: Geostationary Local User Terminal – receives distress signals from GEOSAR 
satellites 
GEOSAR: Geostationary Search and Rescue satellites (stationary with respect to the ground) 
GMDSS: Global Maritime Distress and Safety System 
GPO: Government Printing Office 
GPS: Global Positioning System 
HRU: hydrostatic release unit 
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IHDB: Incident History Database 
IMO: International Maritime Organization 
LEOLUT: Low Earth Orbit Local User Terminal – receives distress signals from LEOSAR 
satellites 
LEOSAR: Low Earth Orbit Search and Rescue satellites (polar orbiting) 
LUT: local user terminal 
MCC: mission control center 
MEOSAR: Mid-Earth Orbit Search and Rescue satellites (currently in development) 
MID: mariner identification 
MISLE: Marine Information for Safety and Law Enforcement 
MMSI: maritime mobile service identity 
MSIS: Marine Safety Information System 
NASA: National Aeronautics and Space Administration 
NMFS: National Marine Fisheries Service 
NOAA: National Oceanic and Atmospheric Administration 
NOCR: notification of country of registry 
PFD: personal flotation device 
PLB: personal locator beacon 
RCC: rescue coordination center 
RTCM: Radio Technical Commission for Maritime Services 
SAR: search and rescue 
SARSAT: Search and Rescue Satellite-Aided Tracking 
SRR: search and rescue region 
SSAS: Ship Security Alert System 
SVDR: simplified voyage data recorder – periodically records the state of a vessel in addition to 
commands issued (via the bridge console, for example) so that the last moments before an 
accident can be reconstructed 
SVDR memory capsule: a specialized EPIRB that stores data produced by an SVDR 
UIN: unique identifier number 
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USCG: United States Coast Guard 
USMCC: United States Mission Control Center – operated by NOAA, this is the “main” mission 
control center which aggregates EPIRB alerts and forwards them to the rest of the mission 
control centers 
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1. Introduction 
Commercial fishing is the most dangerous profession in the United States.  On average, 
there are 118.4 deaths for every 100,000 workers each year, which compares with 18.2/100,000 
for police work, and 11.5/100,000 among firefighters (Morsch, 2006).  A graph of the most 
dangerous jobs can be seen in Appendix A: Graph of Fatality Rates.  This graph refers to 
fishermen and other related fishing activities in order to help show the scope of this problem.  
With technological advances in safety equipment, such as Emergency Position-Indicating Radio 
Beacons (EPIRBs), and also new safety procedures in training, the Coast Guard is trying to 
reduce injuries and fatalities in commercial fishing.  
Recently the Coast Guard has focused on increasing the use of safety equipment, safety 
procedures and proper training of fishermen.  Having a properly installed and registered EPIRB 
helps the Coast Guard perform a more efficient Search and Rescue. An EPIRB sends out a 
location signal through satellites that guides rescuers to the scene of the distress.  Registering an 
EPIRB helps the Coast Guard because when the distress signal comes in from a registered 
EPIRB, they have information on the boat size and crew, and contact numbers for family 
members of the crew.  EPIRB registration data can therefore help locate the vessel in an 
emergency. 
Unfortunately, there are many false activations of EPIRBs. Because the Coast Guard 
must respond to all distress signals, considerable resources are expended annually in responding 
to false alarms. If the EPIRB is registered, however, contact information for the crew can be used 
to help resolve false activation cases more readily than cases where the EPIRB is unregistered.   
This project deals with determining the reasons for false EPIRB activations and possible 
ways to help reduce the problem on commercial fishing vessels.  The main issue faced is that due 
to improper use and training, false alarms may occur.  One potential reason for this is a lack of 
proper education, on how to install, test and maintain an EPIRB.  The second problem is that of 
the EPIRBs in use on fishing vessels, 18% are not registered with the National Oceanic and 
Atmospheric Administration (NOAA) (USCG, 2007).  Another issue is physical problems with 
EPIRBs.  These problems can lead to false activations that the crew is unaware of.  One potential 
way to solve this problem is to change the governing standards.  Shown below is a graph of total 
false activations of EPIRBs on commercial fishing vessels over the past 15 years. 
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Figure 1-1: False Activations by Year 
Data taken from NOAA Incident History Database (IHDB) 
Information about EPIRB false alarms, registration and standards was obtained through 
database research at the Coast Guard, library searches and interviews with various informants 
with information on EPIRBs and commercial fishing safety.  Additionally, research on 
commercial fishing safety guidelines, proper use of EPIRBs, and the Coast Guard’s standard 
procedures for search and rescue was conducted.  
The goal of this project was to educate fishermen on the necessity of purchasing, 
registering, and properly installing an EPIRB.  We will accomplish this by gathering information 
through database research, conducting interviews, and further research for our literature review.  
The details of the information that needs to be gathered can be found in our methodology 
section.  This information was used to compile a cost report on false alarm Search and Rescue 
cases.  This information was also used to model an outreach program for fishermen that will 
inform them on the advantages of and requirements for purchasing an EPIRB, and how to install 
and use them properly.  
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2. Literature Review 
Commercial fishing is an industry where “fishers and fishing vessel operators catch and 
trap various types of marine life for human consumption, animal feed, bait, and other uses” 
(Department of Labor, 2004).  The vessels used by fishermen vary from small family owned 
boats that may consist of a crew of two or three fishermen to large vessels with large crews that 
are capable of bringing in thousands of pounds of fish and employ over 100 persons.  Most 
fishing takes place off the coasts of Alaska, Louisiana, Virginia, California, and Massachusetts 
(Department of Labor, 2004).   There were approximately 82,000 commercial fishing vessels in 
the United States as of 2006.    
Commercial fishing is the most dangerous occupation in the United States.  Given the 
high risk of fishing, safety is an ongoing concern.  First, a look at the risks involved with 
commercial fishing is provided along with consideration of the current legislation in place.  
Following that is an overview of how a Search and Rescue is performed and the impact of a false 
alarm on the Coast Guard.  Finally, an in-depth look is provided about how EPIRBs work and 
the regulations for use and registration of EPIRBs. 
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2.1. Fishing Safety and Risk 
The risk of injury and death in the commercial fishing industry is substantially higher 
than other professions.  Fishermen, with a fatality rate of 118.4 for every 100,000 workers, are 
more than six times as likely to die on the job than police officers (18.2/100,000 workers per 
year) and ten times more likely to be killed at work than firefighters (11.5/100,000 workers per 
year) (Morsch, 2006).  Considering the high risk involved in fishing, proper legislation would be 
helpful in regulating the industry, and proper usage of safety equipment is needed to keep 
fishermen safe.   
2.1.1.  Fishing Fatalities 
 Commercial fishing has the highest fatality rate in the United States.  The top five fatal 
events according to the Coast Guard’s Marine Safety Information System (MSIS) for 
commercial fishing are: 
1. Drowning (49%) 
2. Missing (37%) 
3. Exposure (7%) 
4. Asphyxiation (4%) 
5. Crushing (3%)  
The main cause for death is drowning and the second most frequent is the fisherman is missing 
and presumed dead.  These are caused by five main factors, which are: 
1. Flooding, Sinking, and Capsizing of Vessels (56%) 
2. Fishermen Falling Overboard (29%) 
3. Diving Complications (7%) 
4. Fishermen Pulled Overboard by Gear (3%) 
5. Fire and Smoke (3%) 
As this shows, the main causal factor that leads to a fatality is when water gets aboard the vessel 
or if a fisherman falls overboard.  There are underlying factors that lead to these causes such as a 
lack of watertight integrity in the ship, operator fatigue, poor vessel stability or poor vessel 
maintenance.  All these factors can lead to the vessel taking on water in some way.  Also, 
unusable or inaccessible safety equipment, lack of safety equipment or unfamiliarity with the 
safety equipment in an emergency situation can lead to a fatality for a commercial fisherman.  
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All these factors are what make fishing the most dangerous profession in the United States.  
Shown below in Figure 2-1 is a graph of the number of fatalities resulting from commercial 
fishing. 
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Figure 2-1: Fishing Fatalities by Year 
Data taken from Maritime Information for Safety and Law Enforcement (MISLE) 
 
Figure 2-1 shows that the fatalities that occur in the commercial fishing industry have gone down 
over 50% in the past 15 years.  Advances in safety equipment such as EPIRBs may play a part 
the decline of fatalities in commercial fishing. 
2.1.2.  Fishing Legislation 
The history of legislation starts in 1941 when a fishing vessel safety bill was introduced 
in Congress, however it was never passed due to mixed support from the industry and 
government.  Thirty years later in the mid-1970s, draft proposals concerning fishing vessel safety 
were formulated by the Coast Guard, the National Marine Fisheries Service (NMFS), the 
Department of Commerce and the Department of Transportation; however they were not 
introduced in Congress (Kite-Powell, Hauke, Talley, 2001). 
The first requirements for EPIRBs of any kind were in 1974, the International Maritime 
Consultative Organization, which later became the International Maritime Organization (IMO), 
hosted the International Convention for Safety of Life at Sea (SOLAS).  The convention was “a 
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considerable step forward in modernizing regulations and in keeping pace with technical 
developments in the shipping industry” (IMO, 2002).  Chapter IV of the convention requires 
radio communications that required cargo ships of 300 gross tonnage and over on international 
voyages to carry an EPIRB (IMO, 2002).  This did not apply to commercial fishing vessels, but it 
was a step in the right direction for the use of radio safety equipment for the entire maritime 
community.   
Almost fifty years after the first bill regarding fishing safety was sent to congress, the 
Commercial Fishing Industry Vessel Safety Act of 1988 was passed.  The Coast Guard published 
the Commercial Fishing Industry Regulations in 1991.  This was the first safety legislation 
specifically for commercial fishing vessels (Kite-Powell, Hauke, Talley, 2001).  The safety act 
that was implemented in 1988 has helped the fishermen be safer than they were in the past by 
mandating safety standards for fishing vessels such as requiring vessels that operate more than 3 
miles offshore to have an EPIRB on board.  The regulations in the act are enforced by the Coast 
Guard and give the Coast Guard the right to board any vessel and terminate the voyage if the 
conditions are not safe.  The eleven reasons a voyage may be terminated are; insufficient or 
unserviceable gear (such as Personal Flotation Devices (PFDs), immersion suits, survival craft, 
etc.), no operable EPIRB, inadequate fire fighting equipment, excessive volatile fuel/vapors in 
bilges, instability resulting from overloading, improper loading or lack of freeboard, inoperable 
bilge system, intoxication of operator, lack of adequate operable navigations lights during 
periods of reduced visibility, watertight closures missing or inoperable, flooding or uncontrolled 
leakage in any space, a missing or expired Certificate of Class for a fish processing vessel 
(USCG, 2001).   
The Coast Guard offers free voluntary safety exams for all fishing vessels.  The captain 
of the vessel schedules an examination with the Coast Guard examiner, and then the examiner 
will inspect the vessel for all the safety requirements and provide a deficiency list if the vessel 
does not pass, or will issue a decal that shows that the vessel has passed the exam.  “As of May 
1st, 2006, all federally permitted fishing vessels and/or those participating in [fisheries] under the 
Marine Mammal Protection Act that require mandatory observer coverage [are] required to 
successfully complete the commercial fishing safety examination and display a current safety 
decal issued within the last two years.  Vessels that fail to satisfy the new requirement will be 
prohibited from fishing” (Woodruff, 2006).  If the vessel fishes without correcting the safety 
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deficiency, NOAA Fisheries Service or the U.S. Coast Guard may take enforcement action.  A 
waiver from the requirement to possess a valid Safety Examination sticker will be issued by 
National Marine Fisheries Service (NMFS) to the vessel if they are chosen to have an observer 
on board (Woodruff, 2006).  The safety exam is voluntary, but under the Marine Mammal 
Protection Act, NOAA can put an observer on any fishing boat they choose, and that vessel must 
receive a safety decal before they are allowed to have the observer on board and can not fish 
until the observer is allowed to board the vessel.  If they do not pass the examination then they 
will be held at port until the deficiencies are remedied. 
Although the exam is fault-free and is an attempt by the Coast Guard to help keep 
fishermen safe, most fishermen choose not to have their boat examined.  Shown below in Figure 
2-2 are the Commercial Fishing Vessel Safety (CFVS) program measures for the previous 15 
years. 
CFVS Program Measures by Year
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Figure 2-2: CFVS Program Measures by Year 
Data taken from MISLE 
 
As Figure 2-2 shows, the number of vessels that apply for dockside examinations is very small in 
comparison to number of vessels that are fishing, approximately 82,000 as of 2007. More 
importantly, of the few vessels that are having dockside examinations, the majority do not 
receive decals indicating full compliance with applicable regulations.  Shown below in Figure 2-
3 is the percent of exams conducted that result in the vessel being given a decal. 
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Figure 2-3: Percent of Exams that result in Decals 
Data taken from MISLE 
 
As Figure 2-3 shows, between 1992 and 2002, slightly more than half of the vessels being 
examined were passing and received decals, but in 2002 the number dropped off to around 32%, 
and has been slowly increasing over the past five years. 
Currently there is a bill, the Coast Guard Reauthorization Act of 2007 (H.R. 2830), that 
would improve fishing safety (Frank, 2007).  The bill would authorize grants for safety training 
programs.  “The Coast Guard bill makes training mandatory for vessel operators, who would 
receive certificates upon completion, based partly on their years of experience as captains.  The 
bill also requires them to take a refresher course every 5 years” (Frank, 2007).  The bill would 
standardize the safety equipment, require logs of all drills done by captains, and require a vessel 
examination twice in every five years.  The bill also changes the safety standards for all vessels 
built after 2007.  Finally, the bill would increase the Coast Guard’s involvement with fisheries in 
regards to the safety of the fisheries (Frank, 2007). 
2.1.3.  Risk Perception and Attitudes 
    Unlike other dangerous professions such as coal mining, fishing is a very independent 
industry, and has no national representation such as an organized union, making it hard to find a 
general consensus of opinions that reflects how all fishermen regard safety regulations and 
legislation.  “Research in the area of safety at sea for commercial fishermen has largely focused 
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on the implementation and effectiveness of safety regulations.  Findings strongly assert that 
fisherman’s perceptions regarding safety can vary greatly from those of the government, 
including the Coast Guard, and that there needs to be a better understanding of the fishing culture 
and ways in which safety is perceived.  These findings underscore the need to involve fishermen 
in the safety regulatory process; the ‘human factor’ associated with safety at sea coupled with the 
cognitions and input of fishermen all provide essential information needed to make safety 
regulations more effective” (Kite-Powell, Hauke, Talley, 2001).  As this states, the research in 
the safety fields of commercial fishing needs to effectively gather information on the fishermen’s 
views of the current safety laws and procedures and what changes the fishermen would like to 
see.  However, since there is no consensus spokesperson for the fishing industry, it makes it 
difficult to find out what fishermen really want out of safety regulations and legislation.  
“Unfortunately, many people in the fishing sector are unwilling to come forward and openly 
discuss problems of safety and fisheries management because they believe they will not have a 
voice in what the alternative regulations will be” (Kite-Powell, Hauke, Talley, 2001).  Since 
there is no consensus spokesperson for the fishing industry, the average fishermen isn’t going to 
feel as if their opinion makes a difference. 
In 2000 the Marine Policy Center, and the department of sociology at Union College 
surveyed 22 large boat owners on their views of: “(1) fishing experience; (2) attitudes about 
personal safety; (3) the relationship between fisheries management regulations and safety at sea; 
(4) the role of the New England Fisheries Management Council with regard to safety issues and 
the regulatory process; and (5) improvements to the safety, regulatory and management process” 
(Kaplan, Kite-Powell, 2000).  The results are as follows:  
• “Slightly more than half of the respondents stated that they were involved with vessels in 
which there was a serious accident, such as a crewman losing fingers, breaking his back, 
or cracking ribs” (Kaplan, Kite-Powell, 2000). 
• “Only two fishermen expressed serious concern about their personal risk. ‘There is a high 
level of risk.  I worry every time I fish.  I wonder if I will come back’ (Kaplan, Kite-
Powell, 2000).” 
• “There will always be a risk from mother nature.  It's like driving a car.  It's always 
there”.  Another fisherman stated, “The risk level is high, but I am comfortable with it.  
Some things you cannot do anything about” (Kaplan, Kite-Powell, 2000). 
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• “Three overall improvements were expressed most often by the fishermen and are 
summarized as follows: (1) include fishermen in the regulatory process at the early stages 
of development and increase fishermen's accessibility to the government. “The process is 
too cumbersome.  It’s a bureaucratic nightmare”; “the government should change the way 
they do things.  They should come and talk to us”, “survey the captains” and get 
information from the people who “are out there”, are representative comments about the 
distance fishermen feel from the regulatory process and their suggestions for 
improvement; (2) during particularly limited fishing periods, give more flexibility to the 
captain and boat during bad weather. “In short (fishing periods), captains are pressured to 
stay out in bad weather to make their trip”, was commonly reported; and (3) re-think 
crew size reductions to eliminate fatigue and overworked conditions and allow “trainees” 
on board to get experience.” (Kaplan, Kite-Powell, 2000) 
The consensus is that fishermen themselves should be consulted prior to development of safety 
procedures and laws.  The fishermen also believe that “regulations that have been primarily 
designed to reduce pressure on fish stocks may also result in increased pressure on fishermen 
that can result in higher risk-taking and decreased safety at sea” (Kaplan, Kite-Powell, 2000).  
Since the number of days a fishing boat has is limited, it becomes a challenge for fishermen to 
stay safe and still make a profit.  If fishermen go out to sea only to find a dangerous storm, they 
might choose to fish through it because otherwise it would mean the loss of a day of fishing 
which would hurt their profits significantly.  There are two conflicting legislations here.  The 
first is the safety procedures that the Coast Guard tries to enforce in order to keep fishermen as 
safe as possible when they are fishing.  The second is the restrictions on fishing days or catch 
limit for certain vessels in order to manage the resources at sea.  It becomes a decision that only 
the captain of a vessel can make when it comes to trying to be as profitable as possible with the 
limited time given to a vessel and trying to keep the crew of a fishing vessel away from danger.  
 A more recent study in 2006 included surveying 31 fishermen who work on smaller 
vessels in North Carolina.  The attitudes that these fishermen had in regards to attitudes and work 
habits, specific safety measures, gear and boat maintenance are as follows: 
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• “Attitudes and work habits: It's basically just knowing the do's and the don'ts, what you 
can and can't do.  I don't know if we really worry about it, it's just something that's there 
and you're conscious about it and you just do in your every day work, and that helps.  
You get into a pattern.  But you just learn to be on the lookout for them [hazards] and go 
on” (McDonald, Kucera, 2007). 
• “Specific safety measures: I got a piece of rope, nylon rope with a bracket in it where I 
can put my feet in.  If I was to happen to fall overboard, I could climb right up with that 
rope, but I never fall overboard” (McDonald, Kucera, 2007). 
• “Gear and boat maintenance: Well we always tried to take care of our equipment and we 
try to make that understandable when we start fishing.  There have been some people that 
were drowned and hurt and people killed on vessels, but I've never had anybody hurt on 
my boat” (McDonald, Kucera, 2007). 
• “Safety gear wish list: I pretty [much] got all, everything safe as I could make it, I try to 
keep it like that” (McDonald, Kucera, 2007). 
• “If we're doing real good, I'll force myself harder.  If we're not catching many fish, not 
making — if I know I'm not going to go out there and make much money today, enough 
to survive, I don't push it too hard.  But, if you're careful, you can work in a bad time” 
(McDonald, Kucera, 2007). 
The consensus of these fishermen’s attitude towards safety is that common sense and knowledge 
of fishing is sufficient for them to stay safe.  The fishermen's recognition of the importance of 
everyday work habits reveals that they have a broad concept of safety.  Rather than relating 
safety only to preventing vessels sinking or other disasters, these fishermen recognized safety as 
an integral part of the day-to-day fishing process (McDonald, Kucera, 2007).  Safety to these 
fishermen is not just having expensive equipment, they take a cautious approach to fishing and 
they believe it keeps them safe.  The study compared the risk of fishing based on time at sea and 
whether or not a vessel returns to the dock each day.  The conclusion was, “The independent 
fishermen may possess additional motivation to be cautious since they will bear the cost of any 
loss.  This is in contrast to fishermen employed on large [vessels] owned by companies or by 
individuals who do not work on them.  Such fishermen are employees, rather than autonomous 
workers or small employers in charge of their own [vessel] and crew” (McDonald, Kucera, 
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2007).  Fishermen on smaller vessels that return everyday to dock and don’t spend as much time 
at sea each trip were less likely to ignore and belittle the dangers of fishing.  These fishermen 
who work smaller vessels have more control over when they fish and what conditions they go 
out to fish in, but they are smaller vessels and stay closer to shore than some of the larger fishing 
vessels so the risk is not as high as with the larger vessels. 
2.1.4.  Performance Standards for EPIRBs 
The Coast Guard uses the Radio Technical Commission for Maritime Services (RTCM) 
requirements for EPIRBs.  The RTCM is a non profit organization that actively engages in the 
development of international standards for maritime radio navigation and radio communication 
systems.  The RTCM was started in 1974 as a U.S. Government advisory committee, but now is 
an independent organization supported by members from around the world (RTCM, 2007).  The 
RTCM Paper 77-2002/SC110-STD “contains minimum requirements for the functional and 
technical performance of maritime satellite emergency position-indicating radio beacons 
operating in the 406.0 to 406.1 MHz band through a polar-orbiting satellite system” (RTCM, 
2002).  The standards for EPIRBs include a variety of information ranging from the technical 
operating guidelines to labeling guidelines.  They also list the 17 test conditions that are required 
for satellite EPIRBs (these can be viewed in Appendix F: RTCM test conditions for EPIRBs).   
The Coast Guard can board fishing vessels and inspect them for all the required safety 
gear and equipment, such as not having an EPIRB or having an inoperable EPIRB; these 
offenses can lead to the voyage being terminated.  However, the Coast Guard can not terminate a 
voyage just because an EPIRB is not registered.  The job of enforcing registration lies with the 
Federal Communications Commission (FCC).  The FCC uses a different set of standards for 
EPIRBs, the Code of Federal Regulations (CFR) 47 part 80.1061, special requirements for 
406.0-406.1 MHz EPIRB stations.  Part of this code states that the EPIRB must comply with 
RTCM standards but in addition to that it states, “To enhance protection of life and property it is 
mandatory that each 406.0-406.1 MHz EPIRB be registered with NOAA before installation and 
that information be kept up-to-date” (47 CFR § 80.1061 para.  E, 2006).  Unlike the Coast 
Guard, the FCC has the power to enforce the registration of EPIRBs. 
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2.2. Search and Rescue 
No matter how many safety regulations are introduced or mandated by the Coast Guard 
or devices and training made available to commercial fisherman it is inevitable that vessels at sea 
will get in trouble and a Search and Rescue (SAR) case will be necessary.  In today’s world it is 
a legal responsibility of a ship’s captain to provide a means for a proper search and rescue for his 
crew by alerting the Coast Guard (Gardner v.  National Bulk Carriers Incorporated; 1962).  This 
case states that the captain of the vessel is responsible to institute search and rescue operations 
for his crewman in the event of an emergency (Kelsey, 1963). 
2.2.1.  Statistics  
One of the primary functions of the United States Coast Guard is to search for and find 
missing or distressed vessels and sailors.  In 2003 the Coast Guard had a total of 31,562 cases 
involving search and rescue (United States, 2005).  According to a recent Coast Guard report, 
each day the Coast Guard conducts 78 search and rescue missions and spends over 65,077 hours 
per year conducting search and rescue efforts (USCG, 2006).   In 2002 the Coast Guard saved a 
total of 4,009 lives while losing 710 lives; of the lives lost 413 of were lost prior to the Coast 
Guard being notified (Bureau of Transportation, 2002).  This is one reason why it is important 
for proper notification since the sooner the Coast Guard is notified the greater the chance for 
survival.  A typical SAR involving Coast Guard aircraft costs around $3,700 per hour; a SAR 
involving cutter’s costs $1,550 per hour and a SAR involving small boats costs around $300 to 
$400 per hour (USCG, 2007a).   
2.2.2.  Procedure 
The motto of Coast Guard Search and Rescue is “so that others may live.”  This motto is 
evident in the execution of search and rescue cases.  When a vessel is going down it sends out a 
mayday signal to the nearest Coast Guard station.  If the vessel has an EPIRB on board, when the 
vessel sinks, the EPIRB automatically sends this distress signal to the Coast Guard.  This 
mayday is received by the District Command Centers across America (SAR, 2004) (see 
Appendix B: 406 MHz EPIRB  breaking down a SAR call).  These Command Centers then alert 
Coast Guard Air Stations as to the nature and details of the emergency.  Air stations are required 
to send out their rescue units within thirty minutes of receiving their orders from District 
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Command Centers (SAR, 2004).  For this reason the Coast Guard staffs around-the-clock crews 
to pilot these aircraft.  The aircraft usually consist of Sikorsky HH-60J (Jayhawk) helicopters and 
Lockheed HC-130H (Hercules) airplanes (SAR, 2004).   
The Coast Guard recently took delivery of a new HC-144A multi-mission transport plane 
at the Coast Guard Aviation Repair and Supply Center (ARSC) in Elizabeth City, North Carolina 
(Petersen, 2006).  The Coast Guard uses planes like these to cover large areas of water and patrol 
for missing vessels if the event of a call for distress.  It can accomplish these tasks using on-
board instruments such as multi-mode radar and spotting scopes (Staff, 2007).  The Coast Guard 
currently has a total of 198 aircraft, including search and rescue helicopters as well as these 
multi-mission planes (USCG, 2006).     
2.2.3.  New Technology 
One new technology used by the Coast Guard is the Rescue 21 system.  Rescue 21 is an 
advanced communications system designed to help in determining the locations of distress calls 
at sea within twenty miles of shore (USCG, n.d.  A).  Rescue 21 incorporates a series of towers 
and control centers to locate the source of a distress call and then coordinate an appropriate 
response from both the Coast Guard as well as local emergency agencies (see Appendix C: 
Rescue 21 System Overview).  The Rescue 21 system was designed to be advanced enough to 
receive a distress call from a 1-watt radio which is the lowest-powered type (USCG, n.d. a).  
Rescue 21 was first implemented in Atlantic City, New Jersey in 2006 (USCG, n.d. a).  Rescue 
21 will also be helpful in fulfilling the Coast Guards role of protecting America’s borders with its 
superior command, control and communications capabilities (USCG, n.d. a).  The Coast Guard 
hired General Dynamics c4 systems out of Scottsdale Arizona to design, supply and implement 
this new system into the various mission areas the Coast Guard as designated in need of the new 
Rescue 21 system (USCG, n.d. a). 
2.3. EPIRBs 
In order for fishermen in distress to be rescued by the Coast Guard, they first must be 
located.  The standard method of searching using airplanes, helicopters, and cutters can take 
hours or even days to locate a sinking or stranded vessel.  This time can sometimes be reduced to 
a few minutes with the aid of Emergency Position-Indicating Radio Beacons (EPIRBs).  As such, 
EPIRBs are important lifesaving devices for fishing boats out at sea.  In the event of a boat 
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capsizing or sinking, the presence of an EPIRB can make the difference between a successful 
rescue by the Coast Guard or none at all. 
2.3.1.  Description 
EPIRBs are electronic devices mounted on vessels in order to aid the Coast Guard in 
locating vessels in distress.  There are several types of EPIRBs, some of which automatically 
float free of their brackets when a vessel sinks.  All types of EPIRBs may be activated manually 
by anyone on board the vessel.  Most EPIRBs will also activate automatically when they are 
submerged.  When activated, EPIRBs emit a distress signal which is picked up by a satellite and 
relayed to the Coast Guard so that rescuers can be dispatched to the vessel in distress.  Since the 
location of the EPIRB can be determined by the search and rescue satellites, the Coast Guard 
knows exactly where to send rescuers, thus skipping much of the “search” part of “search and 
rescue”. (See Appendix B: 406 MHz EPIRB  and Appendix D: COSPAS-SARSAT System 
Overview.) 
2.3.2.  Types of EPIRBs 
There are several main types of EPIRBs: Class A/B/C/S, Category I/II, and Inmarsat E.  
Class A and B EPIRBs operate at either 121.5 MHz (civilian) or 243 MHz (military)1.  The main 
distinction between Class A and B EPIRBs is in whether they are ejected from their brackets 
when a vessel sinks.  Class A EPIRBs are ejected from their brackets automatically when 
submerged in water, while Class B EPIRBs must be removed from their brackets manually 
(Payne, 2006).  Class A EPIRBs are required to activate automatically when they are submerged 
in water; such a feature is optional for Class B EPIRBs.  The frequencies used by Class A and B 
EPIRBs overlap with non-emergency channels, causing search and rescue satellites to often 
mistake non-emergency communication with EPIRB activation.  As a result of signal reception 
problems, a high occurrence of false alarms (over 99% are false), and other limitations (NOAA 
SARSAT, n.d. b), Class A and B EPIRBs are gradually being phased out.  After February 1, 
2009, satellites will cease to recognize distress signals from these devices.  Additionally, the 
                                                 
 
 
 
1 EPIRBs operating at 121.5 MHz and 243 MHz are identical in most respects, so any time a 121.5 MHz EPIRB is 
mentioned, the information will generally also apply to 243 MHz EPIRBs. 
  
  16  
Coast Guard disallowed the use of 121.5 MHz EPIRBs on January 1, 2007 as part of an effort to 
phase out their usage by the 2009 deadline (Office of Public Affairs, U.S.  Coast Guard 
Seventeenth District, 2006). 
Class C EPIRBs, like Class B, must be manually removed from their brackets, but use 
VHF channels 15 (homing signal) and 16 (short-range alerting signal) (USCG, 1996).  As such, 
Class C EPIRBs cannot be detected by satellites.  Due to this deficiency, Class C EPIRBs were 
phased out in the 1990’s and were no longer allowed by the Coast Guard after February 1, 1999 
(USCG, 1996). 
Class S EPIRBs are similar to Class B EPIRBs in most respects, but are either free-
floating or integrated into survival craft such as life rafts (USCG Navigation Center, n.d.).  What 
sets free-floating Class S EPIRBs apart from Class A EPIRBs is that the Class S EPIRBs are not 
automatically ejected from their brackets when a vessel sinks.  Since Class S EPIRBs operate at 
the same frequencies as Classes A and B, Class S EPIRBs have likewise been disallowed and are 
no longer available for purchase. 
The Category I and II EPIRBs (commonly known as 406 MHz EPIRBs) are newer than 
the other types of EPIRBs and have several advantages.  Unlike other types of EPIRBs, Category 
I/II EPIRBs operate at 406 MHz in addition to having a 121.5 MHz homing beacon.  Each 406 
MHz EPIRB has a unique identifier that is sent out as a digital signal when the EPIRB is 
activated.  This identifier allows the Coast Guard to look up information about the boat from a 
database maintained by NOAA, but only if the EPIRB has been registered. 
In terms of activation, Category I is equivalent to Class A and Category II is equivalent to 
class B.  Category I EPIRBs are activated automatically.  Category II EPIRBs, which are 
activated manually, are only allowed on vessels that are shorter than 36 feet or are sufficiently 
buoyant to stay afloat even when flooded or capsized (USCG, n.d. b). 
All 406 MHz EPIRBs contain an auxiliary 121.5 MHz homing beacon so that they can be 
tracked by aircraft and rescue personnel2.  Due to the ongoing addition of direction finders (DFs) 
                                                 
 
 
 
2 A 121.5 MHz homing beacon on 406 MHz EPIRBs is required by the RTCM standards. 
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that can detect 406 MHz signals (older DFs could only detect 121.5 MHz signals) to Coast 
Guard aircraft, the homing beacon will no longer be needed.  Part of the reason for eliminating 
the use of the 121.5 MHz homing beacon is that it is much weaker than the 406 MHz signal (by a 
factor of 200) and can even be blocked by personal flotation devices (Deer, 2007), and is 
therefore much less effective at homing than the 406 MHz signal. 
In order to reduce the amount of time required to locate an EPIRB, some Category I and 
II EPIRBs may be equipped with Global Positioning System (GPS) receivers3.  These GPS 
EPIRBs are accurate to within 100 feet (Payne, 2006).  GPS EPIRBs account for approximately 
25% of registered EPIRBs (NOAA, 2007).  The ability for a GPS EPIRB to transmit its location 
is important for satellites that cannot determine the location of EPIRBs on their own.  This will 
become more apparent when search and rescue satellites are explained in more detail. 
Water-activated EPIRBs typically have metal contacts that extrude from the body of the 
EPIRB (often, this takes the form of two of the screws holding the EPIRB together) which form 
a complete circuit when bridged by salt water.  When submersed in salt water, a current flows 
between the exposed contacts and activates the EPIRB.  As this could easily trigger a false alarm 
in the event that the EPIRB gets wet, these EPIRBs also contain a magnetic reed switch which is 
closed when an EPIRB is properly affixed to its bracket and open otherwise4.  This switch 
system composed of two parts: a magnet mounted on the bracket and a magnetic reed switch 
inside the EPIRB.  When the magnet gets close to the switch, its magnetic field causes the switch 
to close.  Removing the magnet from the vicinity of the switch allows it to return to its default 
open state.  An EPIRB can only be activated by contact with water if the magnetic reed switch is 
open.  A breakdown of the requirements for an EPIRB to be activated is shown in Table 2-
1:EPIRB Activation Status.  A problem with some EPIRBs is that they can be improperly 
installed in their brackets, which in many cases will cause the magnet to be too far from the 
magnetic reed switch to keep it closed.  As a result, improperly installed EPIRBs may be 
activated if water gets into the device during a non-emergency (Johnson, n.d.). 
                                                 
 
 
 
3 GPS receivers use signals received from GPS satellites to determine the coordinates of the receiver on the surface 
of the earth.  GPS satellites differ from those used to track EPIRBs. 
4 Magnetic reed switches consist of two metal “reeds” which pull together when placed in a magnetic field. 
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Table 2-1: EPIRB Activation Status 
(Radio Technical Commission for Maritime Services [RTCM], 2002) 
Activation switch Wetness Bracket status Activated 
On Ready Wet Dry Out In Yes No 
X  X  X  X  
X  X   X X  
X   X X  X  
X   X  X X  
 X X  X  X  
 X X   X  X 
 X  X X   X 
 X  X  X  X 
 
Class A and Category I EPIRBs are designed to float free of their brackets in the event 
that the boat should sink.  This is accomplished via a Hydrostatic Release Unit (HRU) which 
activates once a depth of 1 to 4 meters is reached (Payne, n.d.) and pushes the EPIRB out of its 
bracket so that it can float to the surface.  HRUs employ a diaphragm which causes a razor blade 
to cut a plastic pin when the pressure on the diaphragm exceeds a pre-determined threshold 
indicating that it has been submerged.  The plastic pin holds the EPIRB in its bracket; when it is 
cut, a spring forces the EPIRB out of the bracket so that it can float to the surface. 
Class B and Category II EPIRBs lack HRUs and thus will stay in their brackets until they 
are manually removed.  If a vessel carrying such an EPIRB sinks or capsizes without warning, 
the EPIRB will go down with the vessel, preventing its signal from reaching satellites or 
rescuers. 
Another type of EPIRB, the Inmarsat E (L-Band) EPIRB was developed by the Inmarsat 
and the European Space Agency and used Inmarsat’s pre-existing communications satellite 
system.  These EPIRBs operate at 1646 MHz and employ GPS receivers to provide accuracy 
within 656 feet (200 meters).  In the eight years from the time the system went online until 2004, 
there were only 1300 total Inmarsat E EPIRB users worldwide, partly because they were more 
expensive than equivalent GPS-equipped 406 MHz EPIRBs.  Due to aging ground infrastructure 
and expiring maintenance contracts (Inmarsat, 2004), Inmarsat E EPIRB service was 
discontinued on December 1, 2006 (Inmarsat, 2006). 
At this time, only Category I and II 406 MHz EPIRBs are accepted by the Coast Guard as 
all other types of EPIRBs have either been discontinued or are currently being phased out. 
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Table 2-2: EPIRB Types 
Type Status Frequency5  
 
Homing 
beacon6
HRU Automatic 
activation 
Free-
floating 
Class A Phased out 
January 1, 2007 
121.5 MHz 
or 243 MHz 
n/a Yes Yes Yes 
Class B Phased out 
January 1, 2007 
121.5 MHz 
or 243 MHz 
n/a No Optional No 
Class C Phased out 
February 1, 1999 
VHF 
channel 16 
VHF 
channel 15 
No Optional No 
Class S Phased out 
January 1, 2007 
121.5 MHz 
or 243 MHz 
n/a No Optional Yes 
Inmarsat E Discontinued 
December 1, 2006 
1646 MHz No Yes Yes Yes 
Category I In service 406 MHz 121.5 MHz Yes Yes Yes 
Category II In service 406 MHz 121.5 MHz No Optional Optional 
 
2.3.3.  Search and Rescue Satellites 
There are three main orbits used by satellites: low earth orbit, mid-earth orbit, and 
geosynchronous orbit.  Low earth orbit (LEO) satellites can only see a small portion of the earth 
at once.  The low altitude means that LEO satellites have a short orbital period (will orbit the 
earth in just a few hours).  Mid-earth orbit (MEO) satellites are farther away than LEO satellites 
and thus can see a larger portion of the earth and have a longer orbital period.  Geosynchronous 
satellites orbit at the exact altitude such that the orbital period is exactly one day.  
Geosynchronous satellites are capable of seeing approximately one third of the earth at once.  A 
special case of geosynchronous satellites is geostationary satellites, which orbit the equator and 
are fixed above a single location on the earth’s surface. 
The COSPAS-SARSAT (Space System for Vessels in Distress - Search and Rescue 
Satellite-Aided Tracking) system of search and rescue satellites uses a constellation of polar-
orbiting low earth orbit satellites to detect and relay signals from emergency beacons.  These 
emergency beacons include EPIRBs, emergency locator transmitters (ELTs; used on airplanes), 
and personal locator beacons (PLBs; used by individuals).  Although all three types of beacons 
                                                 
 
 
 
5 121.5 MHz EPIRBs are for civilian use, while 243 MHz EPIRBs are only for military use. 
6 The “homing beacon” column includes only auxiliary homing beacons that supplement the normal EPIRB signal; 
121.5 MHz EPIRBs can be detected by direction finders without the use of a specialized homing beacon. 
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are treated identically by satellites, only EPIRBs will be mentioned.  Currently, there are 5 
COSPAS-SARSAT polar-orbiting satellites in orbit (COSPAS-SARSAT, 2007a).  Both 121.5 
MHz EPIRBs (Class A/B/S) and 406 MHz EPIRBs (Category I and II) can be detected by these 
satellites, but there are several significant differences in their signals which affect accuracy and 
coverage area. 
Low Earth Orbit Search and Rescue (LEOSAR) satellites are capable of determining the 
location of EPIRBs by performing Doppler processing of the signal received from the EPIRBs.  
This method has an accuracy of 20 km for 121.5 MHz EPIRBs and 3 km for 406 MHz EPIRBs.  
The greater accuracy of detecting 406 MHz EPIRBs results in a reduction in the search area by a 
factor of 45 as compared to 121.5 MHz EPIRBs (USCG, 1996), which means that 406 MHz 
EPIRBs can be located more quickly than 121.5 MHz EPIRBs.  The Doppler processing 
technique used provides two positions for each EPIRB: the actual position and its reflection 
across the satellite’s ground track7.  In order to determine which position is correct, the satellite 
performs calculations that take into account the rotation of the earth.  Due to a low frequency 
stability of the signal emitted by 121.5 MHz EPIRBs, the calculations may not yield a single 
position until the next pass by the satellite, increasing the time required for the EPIRB to be 
located relative to 406 MHz EPIRBs.  The frequency stability for 406 MHz EPIRBs is sufficient 
that only one pass is usually needed (International Maritime Organization [IMO], 1987; 
SARSAT, n.d. a). 
While LEOSAR satellites have global coverage over a specific period of time, they are 
not always in range of a ground station, called a Low Earth Orbit Local User Terminal 
(LEOLUT), which can forward signals from the LEOSAR satellites to a mission control center.  
The processors which handle 406 MHz signals onboard the satellites contain a memory module 
which stores received signals and then forward them to the ground station when it comes into 
range (COSPAS-SARSAT, n.d. b).  As a result, coverage of 406 MHz beacons by the LEOSAR 
system is global, but not continuous.  In general, the longest period between a 406 MHz EPIRB 
                                                 
 
 
 
7 A satellite’s ground track is its orbit relative to the surface of the earth.  It is defined by the sequence of points at 
which a line from the satellite to the center of the earth intersects the earth’s surface. 
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sending out a signal and a ground station receiving it is approximately 1.5 hours, but is typically 
less than one hour at mid-latitudes (COSPAS-SARSAT, n.d. b). 
Unlike the 406 MHz signal processors on the satellites, the 121.5 MHz signal processors 
cannot store signals from EPIRBs and thus can only forward signals if they are in range of both 
the EPIRB and a ground station.  This limitation leaves gaps in the coverage area in places where 
there is no ground station nearby.  A map of the coverage area can be seen in Figure 2-4: 
LEOSAR Coverage Area.  Signals from 121.5 MHz beacons can only be forwarded to ground 
stations if the EPIRB is within the shaded area of the map, which consists of the area of the 
earth’s surface where LEOSAR satellites are simultaneously in range of an EPIRB and a ground 
station. 
 
Figure 2-4: LEOSAR Coverage Area 
(COSPAS-SARSAT, 2007b) 
 
In order to provide continuous coverage of 406 MHz EPIRBs, COSPAS-SARSAT 
installed 406 MHz signal processors on geostationary satellites (such as weather satellites) to 
create the Geostationary Search and Rescue (GEOSAR) system, which cannot handle signals 
from 121.5 MHz EPIRBs.  Because geostationary satellites do not move with respect to the 
ground, they cannot use Doppler processing to determine the location of EPIRBs.  Each 
GEOSAR satellite can see a third of the earth at a time, so it only determines an EPIRB’s 
location to within a third of the earth’s surface.  If an EPIRB is equipped with a GPS receiver, it 
can circumvent this limitation by transmitting its location to the satellite.  Otherwise, the 
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EPIRB’s exact location will not be available until it is determined by a passing LEOSAR 
satellite.  
The main advantage of GEOSAR satellites is that they provide continuous, global 
coverage except for polar areas (which are out of range).  As a result of the continuous coverage, 
there is no waiting period for a satellite to come into range of the EPIRB.  Additionally, 
GEOSAR satellites are always in communication with a ground station, which for GEOSAR is 
called a Geostationary Local User Terminal (GEOLUT).  As with LEOLUTs, GEOLUTs 
forward signals from GEOSAR satellites to their associated mission control centers. 
Currently in development is a Mid-Earth Orbit Search and Rescue (MEOSAR) system 
that will be placed in the existing constellation of Global Position System (GPS) satellites.  The 
goal of the project, called the Distress Alerting Satellite System (DASS), is to outfit the GPS 
satellites with processors for 406 MHz beacons.  MEOSAR will combine the advantages of 
LEOSAR and GEOSAR by providing instantaneous global coverage (including polar areas) 
while also supporting location detection of EPIRBs (NASA Search and Rescue Mission Office, 
2007).  DASS is tentatively scheduled to be operational by 2012 and complete by 2019 
(COSPAS-SARSAT, 2006, Annex I). 
2.3.4.  History 
EPIRBs were invented by the Norwegian company Jotron Elektronikk A/S after winning 
a contract with the Norwegian government in 1968 to create a marine version of the Emergency 
Locator Transmitter (ELT), which had previously been developed for use in aviation.  The first 
marine ELT, later renamed EPIRB, was tested and approved in 1970 (Jotron Group, n.d.). 
Early EPIRBs relied on aircraft and disparate satellite systems such as COSPAS and 
SARSAT.  The satellites did not cover the entire globe, so EPIRB signals often went undetected.  
Consequently, the COSPAS-SARSAT system, formed from the merger of the Russian COSPAS 
system and the United States’ SARSAT system, was created in 1982 by the United States, 
Russia, France, and Canada in order to alleviate the coverage problems of the existing systems in 
place (USCG, 1996). 
A second generation of 406 MHz EPIRBs was developed in 1997 to support the 
transmission of the EPIRB location (found using a GPS receiver) as part of the distress signal 
(COSPAS-SARSAT, n.d. c).  This change brought about the introduction of GPS EPIRBs which 
do not have to be in range of a LEOSAT in order for their exact location to be determined. 
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In 1998, COSPAS-SARSAT created the GEOSAR system to complement LEOSAR and 
provide continuous coverage of 406 MHz EPIRBs (COSPAS-SARSAT, 2007c). 
2.3.5.  False Alarms 
There are many factors that can trigger an EPIRB false alarm, several of which are 
related to incorrect installation.  For some widely-used models, placing the EPIRB in its housing 
backwards prevents the magnet in the EPIRB’s bracket from closing the magnetic reed switch.  
This problem by itself will not cause a false alarm, but it does eliminate the main mechanism for 
preventing EPIRB activations when a vessel is not sinking.  In addition to incorrect installation, 
the magnet can become corroded due to weathering or dislodged from its correct location, thus 
causing the same problem.  More information regarding false alarms and their causes can be 
found in section 4.1 below. 
2.3.6.  EPIRB Registration 
Registration of EPIRBs with the National Oceanic and Atmospheric Administration 
(NOAA) is required by FCC regulation (47 CFR § 80.1061 para. e, 2006).  Although the 
registration process is free and can be done online, only 81.3% percent of EPIRBs in use were 
registered as of 2006, down 5.4% from 2004 (Niles, private correspondence, 2007).  
Additionally, registration forms are included with new EPIRBs and can be mailed or faxed to 
NOAA.  Information provided as part of the registration process includes beacon ID and model 
information, emergency contact information, next-of-kin and boat size (NOAA SARSAT, n.d. 
a). (See Appendix E: EPIRB Registration Form for the mail-in registration form.) Upon 
registration, NOAA sends a registration sticker to be affixed to the EPIRB so that registration 
information can be gleaned from a visual inspection of the EPIRB. 
Optionally, trip information may be provided as part of the registration process (using the 
“additional data” field) in order to aid the Coast Guard in locating the boat.  Updating the trip 
information with NOAA entails completing a new registration form with the latest trip 
information. (USCG, 2006, September) Current trip information can reduce the time required to 
locate a vessel in distress in cases where the exact location of the vessel is not immediately 
available via satellite because the Coast Guard knows approximately where the vessel should be. 
EPIRB registration expires after two years, at which point NOAA will send out a 
reminder to update the information.  There is no limit on how frequently registration information 
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can be updated, so NOAA recommends that it be updated before each trip to include the new trip 
information (NOAA SARSAT, n.d. a). 
2.3.7.  EPIRB Maintenance 
In order to ensure that EPIRBs will function correctly in the event of an emergency, they 
must undergo regular maintenance.  EPIRBs should be tested monthly, generally by flipping the 
manual activation switch to the “test” position or by pressing a button.  Additionally, the EPIRB 
should be tested for damage, corrosion, or other possible problems.  If EPIRB use is required for 
a given vessel, all EPIRB tests must be logged in the Global Maritime Distress and Safety 
System (GMDSS) Station Log (NOAA SARSAT & USCG, n.d.). 
Various components of the EPIRB and bracket wear out over time and must be replaced 
to ensure that they will continue to work.  Continuous drain on the EPIRB’s battery eventually 
drains it to the point that the EPIRB will not be able to operate for the required 48 hours (RTCM, 
2002) after activation.  This generally means that the battery will need to be replaced 
approximately every 5 years.  For automatically-released EPIRBs, the hydrostatic release unit 
attached to the bracket needs to be replaced every 2 years to ensure that it does not deteriorate to 
the point where it will not operate properly (NOAA SARSAT & USCG, n.d.). 
2.3.8.  Examinations 
While commercial fishermen are required by law to install and register EPIRBs, no 
mandatory inspections exist and thus there is no way to enforce the law unless the vessel is 
boarded for some other reason.  Voluntary, penalty-free safety examinations do exist, but only 6 
percent of all boats are examined (Markels, 2005).  Captain Michael Karr, Chief of the Coast 
Guard’s Vessel Activities Office, asserts that “[t]he fishermen aren’t going to [participate in 
safety examinations] on their own” and that without mandatory inspections, “we’re going to have 
60 people drown and 140 boats sink every year” (as cited in Markels, 2005).  Requests by the 
Coast Guard for additional legislation have been met with resistance from fishermen and several 
member of Congress, including Don Young (Republican representative from Alaska and former 
head of the committee that oversees the Coast Guard) (Markels, 2005). 
2.3.9.  Resistance to EPIRB Use 
Despite the benefits of EPIRBs, many fishermen are unwilling to purchase EPIRBs for 
their vessels.  Restrictions on where and when fishing is allowed have reduced profit margins 
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and forced fishermen to cut expenses wherever possible.  Due to the cost of purchasing EPIRBs, 
($500 to $700 for Category I EPIRBs and $400 for Category II EPIRBs), some fishermen feel 
that the benefit of using EPIRBs is not worth the expense (Markels, 2005). 
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3. Methodology 
The goal of the project was to investigate the current false activation issue with EPIRBs 
and to help the Coast Guard develop policies and procedures to encourage more commercial 
fishermen to properly install, register, and maintain EPIRBs.  In order to do this, four methods 
were used for collecting data.  They are as follows: 
1. Database Research 
2. Interviews 
3. Trips, Informal Interviews, and Tours 
4. Continuing Research for the Literature Review 
The Incident History Database (IHDB) is the NOAA database of beacon activations.  The 
IHDB was used as primary sources of data collection.  Since much of the information needed 
was not documented, various interviews were conducted to gather the necessary information.  In 
addition to formal interviews, informal interviews during visits to various locations were 
conducted.  These were active engagements where instead of sitting down and talking, a tour of 
the facility was given and questions were asked during the tour.    
3.1. Data on False Alarms 
Most of the data collection was accomplished by searching through a database.  The 
IHDB was searched using the proper criteria to determine the number of false alarms each month 
and other data pertaining to false alarms. The IHDB is NOAA’s beacon activation database 
where they keep records of all activations from every beacon.  There are several search 
parameters in the system and criteria to sort the results.  Only activations for fishing vessels that 
involved Category I and Category II EPIRBs were considered.  The sample of data used were the 
months of January, February, April, June, August and September in 2007; the reasoning for 
studying these six months is that they provided a sampling of data from different seasons.  All 
the false activations that were received and documented by the NOAA’s Mission Control Center 
(MCC) were extracted from the database for analysis.  All non-distress, unassigned, and 
ceased/undetermined activations were documented; these are all outcomes of false alarms.   
 Statistics on the beacon manufacturers, beacon models, reasons for activation and 
category of the EPIRB for false activations was gained from doing this research.  Another data 
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field collected was whether or not the EPIRB was registered, and if it was registered, whether the 
registration data were use to resolve the case.  With these data, the reasons for activation were 
compared with manufacturer, model and category of the EPIRB.  Together with the data from 
NOAA about the number of registered EPIRBs, an analysis of the two data sets can be found in 
section 4.2.  
3.2. Interviews 
A significant source of information for the project was interviews, including face-to-face 
interviews, interviews through email, and phone interviews.  To gather the necessary 
information, interviews were conducted with persons from the following organizations: 
1. Coast Guard Sponsors and Personnel at Headquarters, 
2. Commercial Fishing Vessel Safety (CFVS) District Coordinators, 
3. Federal Communications Commission (FCC) Personnel, and 
4. EPIRB Manufacturers. 
The project sponsors and other Coast Guard employees at headquarters were able to 
provide background information about fishing safety, search and rescue operations, and 
standards for lifesaving equipment.  The CFVS district coordinators supplied safety compliance 
information specific to their districts.  The FCC standards personnel provided information about 
how the FCC works together with the Coast Guard and NOAA with respect to the enforcement 
of unregistered EPIRBs.  Since a brochure about EPIRB use and registration was a deliverable 
for the project, interviews were conducted with EPIRB manufacturers to find out what 
information a fisherman receives when purchasing an EPIRB and what performance and design 
issues they’ve had in the past. 
3.2.1.  Coast Guard Sponsors and Personnel at Headquarters 
 The liaisons to the project, Mike Rosecrans, a retired Captain (CAPT), and Jack Kemerer, 
a retired Lieutenant Commander (LCDR), both work in the CFVS division and were able to 
provide background information as well as contact information for other people that had 
important information to the project.  There were also three other members of the CFVS at Coast 
Guard Headquarters, LCDR Ken Vasquez, Boatswains Mate Master Chief (BMCM) Bruce 
Morris, and Ensign (ENS) Peter Bizzaro.  LCDR Ken Vasquez and Ensign Peter Bizzaro 
provided information about the regulations and safety procedures that were in effect at the time 
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of this report.  BMCM Bruce Morris was a commercial fisherman for twenty years and has also 
been enlisted in the Coast Guard for many years.  He supplied both a personal perspective of 
how fishermen viewed the current safety legislation as well as an outlook from a professional 
Coast Guard perspective. 
In addition to the people in the CFVS Program, LCDR Katherine Niles provided valuable 
information on the search and rescue aspects of the project.  LCDR Niles is the SARSAT liaison 
officer in the Office of Search and Rescue at Coast Guard Headquarters, and provided 
information about the impact of false alarms on Search and Rescue operations.  She also 
provided access to information from NOAA such as contact information for people at NOAA 
and access to the IHDB, which has data on false alarm Search and Rescue cases.  In addition, she 
provided information about the COSPAS-SARSAT program from a Coast Guard Search and 
Rescue perspective.  Another important person to the project at headquarters was George Grills.  
Mr. Grills works in the Lifesaving & Fire Safety Division at Coast Guard Headquarters, and 
provided an expert’s opinion on EPIRBs as well as performance standards and information about 
approval tests for EPIRBs. 
3.2.2.  CFVS District Coordinators 
The nine CFVS District Coordinators were also interviewed (see Appendix G: Contact 
information and questions for District Coordinators for questions and contact information).  
These coordinators are each in charge of one Coast Guard district and monitor the activities 
involved with commercial fishing vessel safety, such as boat examinations and false beacon 
activations in their specific district.  They offered both background information as well as 
specific information on each of the Coast Guard districts.  This helped determine the scope of the 
problem as well as identify problems that were unique to their districts.  The coordinators also 
offered first hand accounts of EPIRB problems encountered by their dockside examiners.  In 
addition, the coordinators provided information on previous brochures they have handed out and 
their personal input on what should go into a brochure about EPIRB use and registration.  
In particular, Larry Yarbrough, the 7th District Coordinator, provided data on false alarm 
activations.  Mr. Yarbrough has conducted similar research in the field of EPIRB false alarm 
activation rates and has been compiling data on the costs of false alarm SAR cases and recording 
the make and model of EPIRBs that are activated, as well as the reason the EPIRB activated.  
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Greg Johnson is a dockside examiner who works for Mr. Yarbrough and is involved in the 
research about beacon false activations. 
3.2.3.  FCC Personnel 
 The FCC has the authority to enforce registration for unregistered EPIRBs.  Russ Levin 
is the Coast Guard liaison to the FCC, and Ghassan Khalek works in the FCC’s standards 
division.  They provided information about the FCC’s enforcement policy with regards to false 
alarms.  Since the FCC has additional requirements for 406.0-406.1 MHz EPIRBs, the interview 
also clarified what the requirements are and how the FCC can enforce their regulations.  Since 
Mr. Khalek does not work in the enforcement bureau of the FCC, he was not able to answer all 
the specific questions about enforcement policies but still provided information about how the 
FCC works with the Coast Guard and what the basic rules of enforcement are.  Mr. Khalek sent 
the list of questions to George Dylan so that the specific questions about enforcement could be 
answered. Mr. Dylan works in the enforcement bureau of the FCC. (A list of questions can be 
found in Appendix H: Questions for FCC Enforcement Bureau.) 
3.2.4.  EPIRB Manufacturers 
Two contacts from the manufacturers ACR Electronics and McMurdo Ltd. were 
interviewed.  Paul Hardin, the executive Vice President of Marketing and Sales at ACR, and 
Robin George, the product manager at McMurdo, were interviewed.  EPIRB manufacturers are 
required to include documentation that enables the equipment to be properly stowed, installed, 
operated, and tested (the documentation requirements can be seen in Appendix I: Documentation 
Requirements for EPIRBs).  As part of the interviews with the manufacturers, information from 
each manufacturer about what information is contained in the box with the EPIRB and what 
approaches the manufacturers take in conveying the information to fishermen who may not 
speak English was obtained.  In addition, questions about problems each manufacturer has with 
false alarms and the steps they’ve taken to improve their EPIRBs over the years were asked (a 
complete set of questions can be seen in Appendix J: Manufacturer Questions).   
3.3. Trips, Informal Interviews, and Tours 
 Part of the project involved traveling to locations to get first hand accounts of different 
aspects of the project.  The following locations were visited: 
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1. New Bedford Fishery 
2. United States  Mission Control Center (USMCC) 
3. COSPAS-SARSAT Council 39th Session/Open Meeting 
The trip to New Bedford, Massachusetts provided a view of what examiners look for when doing 
examinations, and also provided a first hand experience of how an EPIRB is installed and what 
common problems some fishermen have with installation.  The visit to NOAA’s MCC was used 
to gain information from NOAA’s database about the types of EPIRBs that are in use today and 
categorize them by brand, model, and category.  The visit to the MCC also showed exactly what 
happens when the satellite first detects EPIRB activation.  Attending the COSPAS-SARSAT 
council meeting provided a look at the international use of the COSPAS-SARSAT system.  
3.3.1.  New Bedford Fishery 
In addition to speaking with coordinators from each district, a visit to New Bedford to 
interview Kevin Coyle, a Coast Guard dockside examiner and former commercial fisherman, 
provided a first-hand look at fishing vessels and EPIRBs in use.  Mr. Coyle conducts the 
dockside exams of fishing vessels and has personal experience with fishermen (a list of questions 
can be seen in Appendix K: Dockside Examiner Questions).  He was able to provide information 
about the problems he sees when conducting examinations of fishing vessels.  Knowing the 
common problems that most fishermen have installing EPIRBs was helpful in determining what 
the most prevalent problems are and which problems need the most emphasis in the brochure. 
3.3.2.  Tour of NOAA’s MCC 
NOAA is the organization that holds all the information about registration of EPIRBs and 
its office in Suitland, Maryland, is where the USMCC is located.  An informal interview with 
Lieutenant Jeff Shoup, an officer in the NOAA corps, and Apurve Mathur, a NOAA employee, 
was conducted in addition to taking a tour of the USMCC.  The purpose of this was to see the 
USMCC, and find out exactly how NOAA deals with beacon activations.  During the informal 
interview information about the number of EPIRBs registered with NOAA by brand, category 
and type (Category I or II) was acquired from their registration database.  This information can 
be compared with the research on reasons for activations to find out which manufacturers’ 
EPIRBs have the highest percent of false activations.  
  
  31  
3.3.3.  Observing the COSPAS­SARSAT Council 39th meeting 
 The international COSPAS-SARSAT conference was attended along with LCDR Niles.  
This conference was a meeting of both military officers and civilians from 35 different countries 
and was headed by the COSPAS SARSAT secretariat based in Canada.  The conference was in 
session from October 29, 2007 until November 1, 2007 and took place at the North American 
Health Organization building in Washington D.C.  The morning session on October 31, 2007 
was attended and EPIRBs and their relation to COSPAS-SARSAT and new SARSAT 
regulations regarding EPIRBs was the topic of discussion.  More information was gained about 
the international use of EPIRBs and the upcoming standard changes for EPIRBs.  One specific 
change was the phasing out of the 121.5 MHz EPIRBs; these devices become illegal worldwide 
on February 1st, 2009. After that date, the satellites will no longer track the 121.5 MHz signal 
and the 121.5 MHz tracking signal emitting from the 406 MHz beacon will be used solely for 
homing purposes.  A better understanding of the inner workings of the international COSPAS-
SARSAT system and how it is used by countries other than the United States was the most 
valuable information gained from this conference.  Additionally, participants at the conference 
talked about the new MEOSAR system being developed.  With this information a better 
understanding of EPIRBs’ effect on the global community was gained.   
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3.4. Ongoing Literature Review 
Discussions with LCDR Niles regarding SAR cases uncovered new technologies and a 
detailed explanation of what happens after an EPIRB is activated.  One such new technology 
uncovered was the Rescue 21communication system which helps to incorporate federal and local 
authorities into the system more seamlessly.  The new technologies part was particularly helpful 
since it showed new steps the Coast Guard is taking to locate and rescue persons in distress 
sooner and how EPIRBs play a major role in that task.   
EPIRB technical specifications from George Grills provided information such as a more 
in-depth look at different models and categories.  Through discussions with George Grills a more 
specific description of how EPIRBs work with the COSPAS-SARSAT satellites was uncovered.  
These changes were important due to the fact that it gave a better background on how EPIRBs 
function and how EPIRBs help SAR cases in terms of satellite tracking.   
A section on standards was added to the fishing safety and legislation part of the 
literature review after discussions with George Grills on the importance of standards in the 
design and marketing of an EPIRB.  The section on standards discusses current standards in 
place for EPIRB from both the Radio Technical Commission for Maritime Services (RTCM) as 
well as the FCC.  This standards section was an important addition as it outlines the minimum 
performance requirements for an EPIRB and identifies the agencies that monitor the performance 
of EPIRBs. 
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4. EPIRB Issues 
Through information gathered from database research, interviews, and trips, details about 
the various causes of false alarms, statistics breaking down false alarms by EPIRB manufacturer 
and model cause of EPIRB activation and whether the EPIRB was registered was gathered.  This 
information was then used to determine the major reasons for false activations and possible ways 
to help reduce the number of false activations that occur.   
4.1. Causes of False Alarms 
A considerable number of false activation cases have been studied.  The causes can be 
broken down into several categories: accidental activation, water-related activations, damage to 
the EPIRB, magnetic activation, other EPIRB malfunctions, and non-EPIRB causes. 
4.1.1.  Accidental Activation 
There are a variety of causes of an EPIRB being accidentally activated.  Many models of 
EPIRBs can activate from being bumped too hard or knocked from their brackets.  Improper 
disposal of an EPIRB without removing its battery (such as throwing it overboard or tossing it in 
a dumpster) can also trigger the EPIRB.  In one case, debris under the activation switch set off 
the EPIRB.  For many models of EPIRBs, pushing the switch too far or in the wrong direction 
during routine testing will activate the EPIRB and thus it will emit an actual distress signal 
instead of a test signal. 
A major contributing factor to false alarms is a compromised magnetic reed switch.  If 
the magnetic reed switch is not functioning properly, the EPIRB can activate while still in its 
bracket if a sufficient amount of water gets inside and completes the EPIRB’s water activation 
circuit.  The magnetic reed switch can become compromised if an EPIRB is installed backwards 
in its bracket or the magnet falls out or becomes corroded.  Additionally, some EPIRBs have 
confusing instructions which may lead to fishermen putting the magnet in the wrong place when 
assembling the bracket for their EPIRB (Yarbrough, interview, October 25, 2007). 
4.1.2.  Water­Related Activation 
For EPIRBs with brackets that completely enclose the EPIRB, water pooling inside the 
bracket can become a source of false alarms if the magnetic reed switch has been compromised.  
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If the EPIRB is installed on an inclined surface such that it is at an angle, the angle of the 
housing creates a cup effect which traps water inside the housing.  If the water level inside the 
housing is high enough to submerge the EPIRBs water activation circuit and the magnetic reed 
switch has been compromised such that the EPIRB acts as if it were out of the housing, the 
EPIRB will activate and cause a false alarm.  Although an enclosed EPIRB housing will keep out 
most water, small amounts of water can get in during heavy rain or when washing down the deck 
of the vessel.  Eventually, the water in the housing can build up enough to complete the water 
activation circuit. 
The chance of a significant amount of water pooling in the housing can be decreased by 
mounting the housing horizontally or vertically instead of at an angle.  Additionally, checking to 
make sure the magnet used with the magnetic reed switch is in place in the housing and is not 
corroded will help alleviate water-related false activations.  Possible efforts on the part of EPIRB 
manufacturers to prevent these false activations would include ensuring that EPIRBs cannot be 
placed in the housing backwards or, alternatively, manufacturing EPIRBs such that the magnetic 
reed switch is not compromised if the EPIRB is backwards in the housing. 
A separate water-related problem is fishermen removing EPIRBs from their housings and 
setting them out on the dock to paint or wash the area where the EPIRB was mounted.  If it starts 
to rain, the water may activate the EPIRB.  Since the EPIRB is not in its protective housing, the 
magnetic reed switch is unable to prevent activation.  A certain EPIRB manufacturer is 
attempting to reduce this problem by recessing the screws on the EPIRB by a small amount so 
that rain water will be less likely to activate the EPIRB (Anonymous, interview, November 9, 
2007). 
4.1.3.  Damage to EPIRBs 
Damage to an EPIRB can sometimes trigger a false activation.  Such damage includes 
broken pins, broken tie wraps, and corrosion of the EPIRB’s exterior.  Sufficient detail is not 
present in reports of false alarms to determine the exact cause of activation in most cases where 
damage is a factor.  Corrosion and other damage can be mitigated by taking care of an EPIRB 
and performing regular maintenance such as cleaning it. 
On some EPIRB models with spring-loaded switches, a removable plastic tab prevents 
the switch from sliding to the “on” position.  Ultraviolet rays from the sun can deteriorate the 
plastic tab and cause it to crack (Johnson, n.d. b).  Eventually, the force of the spring breaks the 
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tab and the EPIRB activates, causing a false alarm.  A possible solution to this problem would be 
to use materials that are not susceptible to deterioration due to ultraviolet light. 
4.1.4.  Magnetic Activation 
Some EPIRB models, especially older ones, are prone to activation by nearby magnets 
such as those found in speakers.  In newer EPIRBs, this problem has been solved through better 
EPIRB designs employing multiple magnetic reed switches.  Consequently, magnetic activation 
is no longer a significant issue. 
4.1.5.  EPIRB Malfunctions 
In some cases, EPIRBs have activated as a result of malfunctions.  Some models are 
prone to mechanical errors which can trigger false alarms.  Occasionally, an activation switch 
will malfunction and activate the EPIRB even in the “ready” position.  Additionally, a faulty 
battery can cause voltage spikes in the EPIRB’s circuitry which may cause it to activate.  Despite 
reports of malfunctioning EPIRBs, it is often difficult for the Coast Guard to determine if a 
malfunction was indeed the cause of an unintended activation. 
4.1.6.  Non­EPIRB Causes 
In addition to false alarms caused by unintended activation of EPIRBs, false alarms can 
also be triggered by other electronic devices spuriously emitting 121.5 MHz, 243 MHz, or 406 
MHz signals.  Currently, 99% of all false alarms for 121.5 MHz and 243 MHz EPIRBs do not 
even originate from EPIRBs.  Various devices known to occasionally cause false alarms include 
automated teller machines (ATMs), sports stadium scoreboards, and even pizza ovens (Carrales, 
2007; Shoup, private correspondence, 2007).  Unlike 121.5 MHz and 243 MHz EPIRBs, 406 
MHz EPIRBs are virtually immune to spurious emissions due to the 15-digit hexadecimal 
identification code that is part of the message transmitted by such EPIRBs.  If the satellite detects 
an invalid identification code, the associated message is flagged as invalid so that it will be 
ignored.  There is a low chance of a spurious transmission randomly producing valid 
identification codes, so the vast majority of such transmissions are properly flagged by the 
satellite as being invalid. 
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4.2. False Alarms Statistics 
 Using the Incident History Database (IHDB), NOAA’s database that contains the records 
for all beacon activations, data were gathered about false beacon activations in the following 
categories: date, frequency, beacon ID, manufacturer, model, category, registration status, 
outcome, reason for activation, registration information, and additional comments.  Six months, 
January, February, April, June, August and September, 2007, were surveyed to provide a variety 
of seasonal and environmental conditions.  The major areas looked at were: the main reasons for 
activation, which manufacturers had the most activations, the number of activations that came 
from unregistered EPIRBs versus activations from registered EPIRBs, and, for registered 
EPIRBs, the usefulness of the registration data in resolving the case.  The data includes 
activations for both Category I and Category II EPIRBs, but since the data provided by NOAA 
about the number of registered EPIRBs by manufacturer and model did not have the category for 
many of the EPIRBs, no accurate comparison of differences between EPIRB categories can be 
made.  The data covered all Coast Guard districts, but due to the inaccuracy and discrepancy of 
where the signal was coming from, no demographic study by district could be done.  Using a 
variety of months provided a realistic view of the seasonal and environmental conditions that 
occur in all Coast Guard districts. 
 
4.2.1.  Causes of False Activations 
 A breakdown of the causes for an EPIRB activating falsely can be seen below in Figure 
4-1.  The causes for false activation are as follows: 
1. Improper Testing: EPIRB can be activated accidentally during a test;  
2. Usage: EPIRB can be activated by improper usage, meaning that it can be turned on 
manually, either accidentally or purposely, or any other misuse of the EPIRB (proper use 
for each EPIRB is outlined in each model’s user guide); 
3. Water Intrusion: Water gets into the mounting structure and activates the EPIRB.  This 
usually comes from crew members washing the boat; 
4. Disposal: EPIRB gets thrown into water or into a dumpster and activates due to water.  In 
these cases the EPIRB was improperly disposed of; 
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5. Environmental: Conditions outside control of the crew set off the EPIRB, usually rain or 
a rogue wave; 
6. Installation: EPIRB was not properly installed which compromises the design and causes  
accidental activation; 
7. Bracket: bracket or other mounting structure failed to hold the EPIRB, usually due to 
deterioration of the bracket from the sun or infrequent maintenance; 
8. Switch: magnetic reed switch had been compromised by user error;  
9. Electronics: electronic failure caused the EPIRB to activate; 
10. Hydrostatic: hydrostatic release switch launched the EPIRB by accident; 
11. Magnet: The magnets in the bracket that are part of the reed switch were compromised 
and caused the EPIRB to activate. 
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Figure 4-1: Causes of False Activation 
Reason for activation reported in the IHDB.  Sample size: 876 activations. 
 
As shown in Figure 4-1, in half the cases, the cause of the false activation is unknown.  This is 
primarily because contact was not made with the owner of the EPIRB by the responding 
authorities.  The signal may get picked up by the satellite and then, after a certain number of 
passes, the signal will stop.  Most likely the owner realized the EPIRB was going off and turned 
it off manually, but still no contact was made.  Another explanation of the cause being unknown 
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is that the owner of the EPIRB may not know why the EPIRB falsely activated.  There is a 
language barrier in the commercial fishing industry and the fisherman may not have a lot of 
knowledge about the EPIRB and may not be able to diagnose the problem.  This makes it 
difficult to get an accurate representation of the main problems with false activations.  
Figure 4-2 below shows the number of activations for each known cause. 
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Figure 4-2: Causes for False Activation not including Unknown 
Reason for activation reported in the IHDB, not including the “Unknown”.   
Total sample size, 423 activations 
 
This graph illustrates that testing and usage are the major causes of false alarms.  These, along 
with installation and disposal, are problems caused by the user of the EPIRB and can be 
addressed by proper education on how to test and use an EPIRB.  The other causes come from 
possible design problems. 
4.2.1.1.  Activations caused by User Error 
The most prevalent issue with false activations is fishermen not knowing how to use their 
EPIRB.  According to the data collected, misuse of an EPIRB accounts for about 67% of false 
activations when the cause is known.  Of the total activations 26% were found to be a result of 
fishermen not knowing how to test an EPIRB without setting it off.  These are problems that 
could be addressed by educating fishermen about the proper ways to install, use, dispose of, and 
test an EPIRB.  However, there are obstacles that need to be overcome before the problem can be 
  
  39  
fully solved.  Language barriers can prevent a fisherman from being able to read the instructions 
and therefore make it much more challenging for fishermen to install an EPIRB properly.  The 
language barrier also makes it hard for a non English speaking fisherman to understand the 
information in the manual provided with new EPIRBs.  The information in the manual includes 
knowing how to test an EPIRB and the proper methods of usage.  More details about these 
problems can be found in section 4.3: Other Issues with EPIRBs. 
4.2.1.2.  Activations caused by Physical Issues 
 Not all activations are caused by misuse of an EPIRB.  The design of an EPIRB may be 
the cause of activation for 33% of the false activations, however, certain manufacturers have 
more problematic EPIRBs than others, and the age and condition of an EPIRB can play a role in 
these activations, however most of these activations are caused by physical issues with the 
EPIRB.   The issues associated with the design of the EPIRB are: water intrusion, environmental 
conditions, bracket failure, compromised magnetic reed switch, electronic malfunction, faulty 
hydrostatic release switch, and faulty magnets.  The main issue is accidental water activations.  
The intent of an EPIRB is for it to only go off in an emergency situation, however, the more 
difficult a beacon is to activate the greater the chance the beacon will not be activated in an 
emergency.  A situation manufacturers want to avoid is a beacon not activating in an emergency.  
The device must work in an emergency, even if the consumer can’t figure out how to properly 
use it.  Due to this, there is potential for false activations.  With the current technology used by 
all manufacturers of EPIRBs, there are always going to be some false alarms (anonymous 
interview).  Although there are always going to be some false activations, some improvements 
can be made to minimize the number of false activations. 
4.2.2.  Activations by Manufacturer   
 A breakdown of the false beacon activations for each manufacturer in the months 
sampled can be seen in Figure 4-3 below. 
. 
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Figure 4-3: Total Activations by Manufacturer 
False alarm data are for the months of January, February, April, June, August and September 
2007 from the IHDB.  Total sample size, 876. 
 
Figure 4-3 shows that MFG A’s EPIRBs make up over 50% of all the false beacon activations 
the USMCC receives.  MFG B’s EPIRBs have the second most false beacon activations at 
almost 20%.  MCG C’s EPIRBs have the third most false activations and they are at about 7.5%.  
None of the other manufacturers’ EPIRBs account for more than 5% of all fishing vessel false 
activations. 
Shown below in Figure 4-4 are data taken from NOAA’s registration database about how 
many registered EPIRBs there are for each manufacturer. 
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Figure 4-4: Percent of Registered EPIRBs 
Percentage of registered EPIRBs broken down by manufacturer, n = 19,625. 
 
As shown in Figure 4-4, 64% of the registered EPIRBs in NOAA’s registration database were 
manufactured by MFG A.  MFG A’s large market share could be used to demonstrate why they 
have a majority of false activations.  However, other manufacturers such as MFG E and MFG G 
may have fewer EPIRBs registered but the ratio of the number of false activations to the number 
of registered EPIRBs they have registered for their product is greater than that of other 
manufacturers. 
Figure 4-5 shows the ratio of false activations from the sampled months over the total 
number of beacons in NOAA’s registration database for each manufacturer.   
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Ratio of False Activations to Registered EPIRBs
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Figure 4-5: Ratio of False Activations to Registered EPIRBs 
Ratio of false activations for each manufacturer to the total number of registered EPIRBs.  Total 
sample size, 876 activations for 19,625 registered EPIRBs. 
 
The overall ratio (total number of false activations/total number of registered EPIRBs) is 
4.46% and shows that there are certain manufacturers that have more problematic EPIRBs than 
others.  Shown below is Table 4-1, the activation data for all the manufacturers. 
 
Table 4-1: Activation Data 
MFG Activations Activation Rate Registered EPIRBs 
A 459 3.63% 12639 
B 173 6.24% 2773 
C 65 2.67% 2437 
D 36 6.50% 554 
E 32 14.67% 225 
F 33 6.50% 492 
G 14 8.05% 174 
H 4 2.34% 171 
 
Table 4-1 shows the number of activations for each manufacturer, the number of registered 
EPIRBs for each manufacturer, and the rate of activation which is the number of activations 
divided by the number of registered EPIRBs.  Certain manufacturers have more activations than 
  
  43  
others and the table shows the proportion of those activations to the number of registered 
EPIRBs each manufacturer has. 
4.2.3.  Usefulness of Registration Data 
 The IHDB online form contains a box to check to show if the EPIRB that falsely 
activated was registered or not, and if the EPIRB is registered, the person inputting the activation 
record can check if the registration data: 
1. Was the primary means to resolve the case: the information in the registration 
database directly led to the resolution of the false alarm; 
2. Contributed to case resolution: the information in the registration database helped the 
person with resolving the case, the information may have been out of date, but some 
piece of information in the database helped in the resolution of the case; 
3. Was not used: the information in the registration database did not contribute to any 
aspect of the case resolution. 
Eighty-eight percent of false activations came from registered EPIRBs. Shown below in Figure 
4-6 is the usefulness of the registration data in respect to resolving the case as a false activation. 
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Figure 4-6: Usefulness of Registration Data 
Usefulness of Registration Data in resolving a false activation 
Total sample size, 772 activations of registered EPIRBs. 
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Figure 4-6 shows that in 52% of the false beacon activation cases for registered beacons, 
the registration information was the primary means to resolve the case.  In 31% of the cases, the 
registration information contributed to the resolution of the case, and in about 17% of the cases, 
the registration information was not used.  Figure 4-6 only represents the activations where the 
beacon was registered.  In 83% of the cases in the months surveyed where the EPIRB was 
registered, the registration data at least contributed to the resolution of the case. 
4.3. Other Issues with EPIRBs 
In addition to false alarms, other problems related to EPIRBs were discovered.  These 
problems include incorrect EPIRB installation, cost of battery replacement, and difficulty 
reading printed instructions due to a language barrier. 
4.3.1.  Installation of EPIRBs 
At low temperatures, sea spray can freeze on an EPIRB and eventually encase it in ice, 
preventing it from deploying and activating in an emergency situation.  To prevent freezing in 
cold climates, EPIRBs could be installed on the exhaust shroud, close enough to the exhaust 
stack that the EPIRBs stay warm but not so close that the plastic melts (Coyle, private 
correspondence).  If freezing is not an issue, the best location for an EPIRB is vertically mounted 
on the side of the pilot house (Yarbrough, interview, October 25, 2007). 
EPIRBs with hydrostatic release units should not be installed underneath an overhang or 
close to rigging that can snag an EPIRB when it floats free from the bracket.  If the EPIRB gets 
stuck underneath an overhang or caught in the rigging, the EPIRB may be pulled down with the 
vessel as it sinks.  For the same reason, the EPIRB’s lanyard should not be tied to the bracket, a 
railing, or anything else attached to the vessel. 
Design requirements for EPIRBs have forced manufacturers to use polycarbonate plastics 
for their EPIRBs.  Hydrocarbons (such as from oil and smoke) react with these polycarbonates 
and change their molecular structure in adverse ways, possibly leading to serious EPIRB 
damage.  The risk of damage may be minimized by placing the EPIRB away from sources of 
hydrocarbons such as the top of the exhaust stack (Hardin, interview, November 9, 2007). 
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4.3.2.  Battery Replacement 
The cost of replacing expired EPIRB batteries on some devices can often exceed the price 
of a new EPIRB, so many fishermen find it easier to throw away an EPIRB with an expired 
battery and buy a new EPIRB.  EPIRBs use specialized Lithium-ion batteries designed for 
continuous long-term low-power usage.  Due to the hazardous nature of these EPIRB batteries, 
the batteries typically must be replaced by authorized service centers.  The replacement cost 
varies depending on geographic location and EPIRB model and include shipping, disposal, and 
labor costs.  Batteries can cost anywhere from $200 to $800; newer EPIRB models generally use 
less expensive batteries (Hardin, private correspondence, November 27, 2007). 
4.3.3.  Language Barrier 
In several districts, there are large populations of fishermen who cannot read English.  In 
District 5, there are a significant number of Vietnamese and Mexican fishermen; in District 8, 
most shrimpers are Vietnamese; and District 1 is comprised of Italian, Portuguese, Mexican, and 
Vietnamese fishermen.  While most fishermen are literate in their native language, some of them 
are not.  The CFVS district coordinators in these areas (Districts 1, 5, and 8) all reported 
communication issues due to language problems in their districts. 
Possible solutions to the language barrier include printing documentation in multiple 
languages and making information on EPIRBs partially or entirely pictographic.  If the 
documentation that comes with EPIRBs is written in all of the languages spoken in the particular 
area that the EPIRBs are sold, problems with fishermen not understanding English are resolved.  
However, this solution does not help fishermen who cannot read in any language.  Pictographic 
documentation is an easier solution than using multiple languages, yet also addresses the literacy 
issue.  Choosing pictures clear enough for most people to understand has the potential to solve 
both the problem of fishermen not understanding English and the problem of fishermen who 
cannot read.  Despite the clear benefits of pictures over words, there are serious drawbacks.  
Pictographic documentation usually cannot convey as much information as textual 
documentation; therefore, choosing what information to provide and what to leave out is critical.  
Additionally, pictures are difficult to make understandable, as even the simplest of pictures can 
be misinterpreted.  Given the advantages and drawbacks of pictures, the best solution may be to 
use a combination of pictures that convey the main themes and explanatory text that provides 
additional detail. 
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4.4. EPIRB Registration 
While most of the general information regarding EPIRB registration was obtainable from 
the existing literature, there was additional information only available through interviews with 
NOAA personnel.  Information gathered included the percentage of EPIRBs registered online 
versus through the mail and details about NOAA’s stance on the use of registration stickers. 
About half of all8 EPIRB registrations are completed online.  This percentage has been 
steadily increasing since the introduction of online registration (Shoup, private correspondence, 
2007). 
The two-year expiration of EPIRB registration is just a formality; due to the importance 
of having the information in the event that the EPIRB is activated, nothing actually happens to 
the registration information once it expires.  Also, NOAA may eventually change the form of 
registration stickers on EPIRBs and is considering other ways to store registration information on 
EPIRBs so that it is easily readable by examiners (for example, electronic identification tags on 
the EPIRB and hand-held scanners that examiners use to read them) (Mathur, private 
correspondence, 2007). 
In some districts, the district coordinators have complained that fishermen do not 
regularly update their registration information when details change.  Many fishermen forget to 
update the registration when their phone numbers change, leading to dead-end calls when the 
Coast Guard attempts to contact the EPIRB’s owner in the event that it activates. 
A related problem is that registration information is not always updated when EPIRBs or 
their vessels are sold.  If the EPIRB is activated, the Coast Guard will only have contact 
information for the previous owner of the EPIRB, who may not be able to contact the new 
owner.  Even if the Coast Guard eventually manages to contact the new EPIRB owner, they may 
spend a significant amount of time doing so. 
By examining a sample of 876 incidents recorded in NOAA’s IHDB, 143 were 
determined to have incorrect registration information.  Of these incidents, seventy-eight were 
EPIRBs that were sold, either by themselves or along with a vessel, without the registration 
                                                 
 
 
 
8 The percentage of EPIRBs registered online is for all EPIRBs and is not limited to those on commercial fishing 
vessels.  The percentage for commercial fishing vessels may be different. 
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information being updated. Twenty-seven incidents involved incorrect or outdated contact 
information, and thirty-eight incidents involved EPIRBs that were decommissioned or 
improperly disposed of without the registration information being updated to indicate that the 
EPIRB was no longer in service.  See Figure 4-7: EPIRB Registration Problems for a graphical 
representation of the incidents involving registration problems.  Based on the relative number of 
incidents involving the various possible problems with registration information, the most 
frequently encountered problem is registration information not being updated when an EPIRB is 
sold. 
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Figure 4-7: EPIRB Registration Problems 
Derived from NOAA’s IHDB. 
Data is from January, February, April, June, August, and September of 2007. 
 
Based on the data collected from the IHDB, the use of registration information to resolve 
false EPIRB activation cases varies depending on which type of problem exists in the registration 
and is shown in Figure 4-8 as a percentage of the total number of activations involving each type 
of registration problem.  Registration information was the primary means of resolving over half 
of all cases in which no registration problems were cited.  For cases involving decommissioned 
EPIRBs, registration information was used 85% of the time, nearly evenly split between the 
primary means of case resolution and contributing to case resolution.  If an EPIRB was sold, 
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registration information typically made some contribution to case resolution, but not enough to 
be the primary means of resolving the case.  Finally, in cases where the contact information was 
outdated or otherwise invalid, registration was not only the least likely to be used as the primary 
means of case resolution, but also the least likely to be used at all. 
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Figure 4-8: Registration Usage by Problem 
Derived from NOAA’s IHDB. 
4.5. Compliance Rates 
There are several factors that affect compliance rates for dockside examinations and 
EPIRB registration.  Several of these factors include economic factors, enforcement, risk to 
fishermen, and local regulations.  In places with a minimal Coast Guard presence, compliance 
rates are low due to a lack of enforcement.  In cold waters, such as off the coast of Alaska, 
compliance rates are high due to the increased risk of hypothermia if a vessel sinks or someone 
falls overboard.  Around Hawaii and American Samoa (District 14), there is no provision for 
NOAA observers on fishing vessels (which normally is an incentive to get a dockside 
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examination9), so fishermen there are less likely to get their boats examined than in other 
districts. 
In most districts, the vast majority of vessels for which EPIRB carriage is a requirement 
have them.  Although EPIRB carriage is affected by the same factors as compliance rates for 
examinations, the factors carry less weight for EPIRBs. 
Fishermen in ports like New Bedford (400 fishing vessels) are doing well economically 
and have a high compliance rate.  Since economic factors there are not a major issue, the 
fishermen can afford to have the best safety equipment (including EPIRBs) available.  
Additionally, the fishermen have a good relationship with the examiners (Coyle, private 
correspondence, 2007). 
Communication with the Coast Guard district coordinators has yielded data on 
compliance rates for each district.  Much of the data are estimates by the district coordinators, so 
there may be a high margin of error.  See Table -2 for a breakdown of the percentage of vessels 
examined, the rate of EPIRB installation among vessels that require them, and the EPIRB 
registration rate for each district where the information was available. 
                                                 
 
 
 
9 Only a small fraction of vessels will have NOAA observers at any given time; however, the chance of a vessel 
being selected for an observer is an incentive to get an examination.  If a vessel is selected for an observer and it 
does not have a valid examination decal, the vessel must remain in port until it passes an examination. 
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Table 4-2: Compliance Rates by District 
Based on information from interviews with Coast Guard district coordinators.  Compliance and registration rates are 
estimates. 
See Appendix N: U.S.  Coast Guard Districts for additional district information. 
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10 The examination compliance rate refers to the percentage of vessels that are examined. 
11 Violation reports generally result from boardings. Examinations do not result in violation reports as they are 
penalty-free. 
12 Tribal vessels are not subject to USCG regulations; separate tribal examiners exist. 
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4.6. Recommendations 
In Coast Guard District 7 after a false activation, if contact information for the owner of 
the EPIRB is known, an attempt to contact the owner will be made.  The purpose for this is to 
gather information about the EPIRB and the reason for activation.  The questionnaire can be seen 
below:   
Critical Questions to ask in 406 MHz False Alert 
Case MISLE #:  
Site ID#:  
1.  Confirm Hex ID:  
2.  Contact information for follow-up:  
3.  Make / Model of EPIRB:  
4.  Did they know EPIRB had activated?  
5.  Was EPIRB in its bracket when it activated?  
6.  Was Switch in the On or Off position?  
7.  Was the EPIRB wet when it activated?  
8.  Was the EPIRB hit or bumped?  
9.  What is the battery expiration date?   
10.  Any visible damage to EPIRB?  
11.  Other information?   
12.  Was Owner/Operator advised that EPIRB needs service after every activation?  
 
With the information that can be gathered from this questionnaire, more comprehensive 
data can be obtained about the actual reason for false activation.  In some of the cases looked at 
during our research, the reason for activation would be something vague like ‘usage’.   Using this 
questionnaire, a better understanding of the reasons for activation can be found.  These data 
could then be used to show manufacturers what specific problems each of their models have. 
 Using this questionnaire could help to educate fishermen about the reason their EPIRB 
activated.  When the call is made, it would help inform the user of the EPIRB what the problem 
was with their EPIRB and educate the user on the proper usage of the EPIRB.  It would also 
show fishermen how serious the Coast Guard is about false activations.  
 Our recommendation is for all districts to use this questionnaire.  If all Coast Guard 
districts at least attempt to contact the owner of the EPIRB that falsely activated, better data can 
be obtained and used for further research into the reasons for false activations of EPIRBs. 
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5. Brochure 
The most recent version of a Coast Guard brochure is 5 years old.  The current rise in 
concern of false activations has made evident the need for a comprehensive way to educate 
fishermen about EPIRB usage.  This led to the compilation of a comprehensive brochure on 
proper testing, installation, and registration of an EPIRB.  The brochure was created after 
thorough research into other brochures on EPIRBs and learning what content was needed for a 
brochure specifically targeted towards fishermen.  Different possible distribution methods were 
then recommended.  See Appendix W: WPI EPIRB Brochure for copy of brochure. 
5.1. Formulation process 
 The following steps were followed in order to determine the content and layout of a 
brochure that would help to inform fishermen on proper ways to install test and register their 
EPIRBs.   
 
• Read other brochures for ideas 
• Compared what was beneficial and what was unnecessary out of brochures 
• Talked to district coordinators and advisors to see what they wanted  
• Made rough layout 
• Conducted reviews  
• Revised content and layout 
• Planned distribution methods 
The first step in the formulation process was to gather other brochures and evaluate the 
strengths and weaknesses of each brochure, based on information gathered from interviews that 
determined what information fishermen needed to help solve common false alarm problems.  
The brochures were collected from NOAA, the Coast Guard and the COSPAS-SARSAT 
conference.  Interviews with district coordinators were conducted to determine what was needed 
in a new comprehensive brochure on EPIRBs based on their experience and suggestions.   
Once all data were collected, a rough draft of the brochure was created and sent to 
various Coast Guard personnel for ideas and criticism.  Coast Guard staff with extensive 
expertise critiqued the brochure and pointed out positive and negative aspects of the brochure.   
The brochure was also brought to LCDR Vazquez who handles the production of all publications 
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in the office of vessel safety.  He gave insight on graphic design, layout and color.  Brochure 
layout follows a logical order in which a fisherman first buys the EPIRB, and then the fisherman 
installs the EPIRB, and lastly the fisherman tests and maintains the EPIRB.   
The last step was to interview manufacturers and district coordinators to discuss possible 
new distribution methods compared to what distributions methods had been used in the past.  
One new idea was to include this brochure with all newly manufactured EPIRBs.  In the past, 
this had been done with NOAA brochures but never with a Coast Guard brochure.   
5.2. Strengths and Weaknesses of Other Brochures 
A collection of brochures from NOAA and the Coast Guard were reviewed based on the 
following criteria: attractiveness, relevant information in the brochure and incorporation of 
pictures to be used for both instructional and cosmetic purposes.  Through an interview with 
LCDR Vazquez it was learned that, for a brochure to be attractive, it must have a cover that 
stands out and can capture the attention of a reader.  It must also make use of white space since 
white is a less distracting background and keeps the reader’s attention on the words.   
Two brochures received from NOAA were concerned with how EPIRBs work with 
international satellite systems and were targeted at both the general public and anyone looking 
into buying a radio beacon; they were found to be  attractive and informative (see Appendix O: 
Brochures).  They incorporated professional printing which made them appealing and which 
helps to make them stand out.  They also made use of colorful diagrams to help convey 
information in a simplified manner and help the reader better understand complicated technical 
data.  The only flaws found in these brochures were that there were too many words based on the 
demands of the fishing community and the background in some places interfered and made the 
words hard to read.  Also, the diagrams used were complicated at times and could only be 
understood by a previously informed reader.   
The next brochure reviewed was from the Coast Guard.  This had been created to inform 
commercial fishermen on what an EPIRB is.  The positive aspects of this brochure included the 
use of maps to break down districts, the use of simple and informative pictures and the beneficial 
information presented in a simple, easy-to-read format.   The negative aspects of this brochure 
was that it was outdated (printed in 2002), there were too few pictures, and the pictures used did 
not cover the main problems associated with EPIRB usage.   
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5.3. Content of the Brochure 
 Through conversations with the Coast Guard district coordinators, a list of essential 
information for the brochure was compiled.  The main points suggested by district coordinators 
were: 
1. Reasons for properly registering an EPIRB 
2. Ways to properly register an EPIRB; 
3. What an EPIRB is and why it is important; 
4. How to use the EPIRB in an emergency; 
5. What to do with the EPIRB in the event of a false activation; 
6. What a dockside exam is and how to schedule one; 
7. How to properly install an EPIRB. 
Through conversations with LCDR Katherine Niles in the SAR office and Lt. Jeff Shoup 
of the NOAA officer corps, it was determined how and why fishermen need to register their 
EPIRBs.  Lt. Shoup showed how NOAA receives EPIRB activations both on the map and how 
the registration information comes up on the screen if it is available when an EPIRB activated.  
Lt. Shoup also explained that the registration plays a key role in determining if the alarm is false 
or not.  Lt. Shoup also was informative as to how to register an EPIRB. He noted that one month 
before the registration expires; NOAA first sends an email to the owner and if the owner does 
not respond then a letter is sent through postal mail.  Lt. Shoup showed how registering an 
EPIRB can be done both online and on the phone.  According to one manufacturer, a postage-
paid envelope containing the registration document to be sent to NOAA is included with a new 
EPIRB (Anonymous, 2007).  
The main project advisor Jack Kemerer was helpful in discussing what EPIRBs were and 
why they were important to commercial fishermen.  Fishermen need to be informed of specific 
information including the different categories of EPIRBs and what size vessels need each 
category.  For example; a vessel under 36 feet can have a manually deployable EPIRB (Category 
II) while a ship over 36 feet needs an automatically deployable EPIRB (Category I).  Another 
important piece of data is what vessels are required to carry an EPIRB.  Jack Kemerer provided 
documentation that any vessel traveling over three miles offshore needs an EPIRB (see Figure 
O-3: FishSafe Flyer – EPIRBs). 
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The question of how to use an EPIRB in an emergency was answered by looking at a 
publication by the Office of Vessel Activities.  The publication informed fishermen to not hold 
their EPIRB out of the water or close to metal since it would interfere with signal strength.  It 
also recommended tying an EPIRB to a life raft if at all possible (see Figure O-3: FishSafe Flyer 
– EPIRBs).   
Information on dockside examinations is another important part of the brochure since it 
will help fishermen not only comply with EPIRB regulations (registration and proper 
installation), it will also bring them into full compliance with all other Coast Guard safety 
regulations.  This means all necessary safety equipment such as life rafts and life jackets will be 
properly installed and maintained, not just the EPIRB.  Mr. Yarbrough stated that it is necessary 
to instruct fishermen that they will not be fined if they are found out of compliance during the 
voluntary examination.  According to Mr. Yarbrough, many fishermen see the dockside 
examiners as working against the fishermen since the fishermen feel that the examiners cost 
them money they don’t have.  Many fishermen would rather take the chance of being out of 
compliance and being boarded than get the free examination which could bring them into 
compliance so if they are boarded they won’t be fined.   
Proper installation of EPIRBs was the most common topic of discussion with various 
district coordinators and EPIRB distributors.  Rich Beattie of Radio-Holland, an EPIRB 
distributor, talked about the “cup effect” where water builds in the EPIRB case and can set off an 
EPIRB.  Mr. Beattie explained that it is important to inform fishermen to install their EPIRBs 
vertically on the side of the wheelhouse.  Peggy Murphy, the District 11 Coordinator for the 
Coast Guard, identified the problem of fishermen tying their EPIRBs off to the railings on their 
vessels.  Fishermen tie off their EPIRBs so they don’t “get lost”; however, if the ship goes down, 
the EPIRB will go down with the ship, defeating the purpose of the EPIRB since it cannot 
transmit from the bottom of the ocean.   
Another important installation problem the brochure addresses is the problem of an 
EPIRB being placed incorrectly in a bracket which compromises the water activation switch due 
to the magnets being disengaged.   
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5.4. Presentation Style 
 Through conversations with advisors and analysis of other brochures it was decided that 
the brochure would include the following methods to present the needed information: 
1. Pictures;  
2. Question and Answer format; 
3. Attractive color scheme.  
One problem discussed by district coordinators, specifically Mr. Yarbrough, was that 
many fishermen are non-English speakers.  It was then determined that the best way to present 
information would be to incorporate the use of pictures to emphasize important points.  LCDR 
Vazquez confirmed that the use of pictures is the best way to present information to the widest 
possible audience of commercial fishermen.  Colorful pictures are more attractive and less 
intimidating than large amounts of text.  The pictures clearly distinguish the correct and incorrect 
ways to install or mount an EPIRB.  There are also pictures showing the NOAA registration 
document and a detailed map of the United States broken up into the various Coast Guard 
districts.   
Through analysis of other brochures (see Figure O-4: Australian EPIRB Brochure for 
copy of Australian brochure) it was decided that a question and answer format brochure would 
be the best choice since fishermen can easily accept this way of transmitting information.  
Questions were chosen based on suggestions of dockside examiners such as Kevin Coyle.  For 
example, common questions would be “why is registration important?” and “how do I deactivate 
my EPIRB in the event of a false alarm?”   
The specific color scheme and layout used in a brochure is an important part of the 
brochure since it needs to stand out to fishermen.  The brochure should catch a person’s eye so 
that the brochure will be picked up and read.   
5.5. Distribution 
 Potential distribution methods were identified through interviews with district 
coordinators, project advisors and EPIRB manufacturers.  Mr. Hardin explained how, in the past, 
ACR had packed various EPIRB brochures with the factory packaging of new EPIRBs.  Mr. 
Hardin is considering placing the brochure in the boxes with all newly manufactured EPIRBS so 
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that fishermen will have all available information in an easy-to-read format the instant they 
purchase their EPIRB. 
The primary distribution method will be to distribute the brochure to the various district 
coordinators who work closely with the dockside examiners.  Donald Lajavic, District 9 
Coordinator, was excited to have a new current brochure produced and wanted one for every 
vessel in his ports.  This was determined to be the main distribution method since it will involve 
the most direct contact with fishermen and will be the best way to guarantee they receive a copy 
of the brochure.   
The brochure will also be made available online to fisherman via the FishSafe website 
(www.fishsafe.info) set up by the Coast Guard.  A link to this website will be provided in the 
brochure itself. 
The last distribution method that will be employed is to provide staff in the Office of 
Vessel Activities at the Coast Guard with copies of the brochure to hand out at conferences.  
Many vessel captains and marine safety personnel attend these conferences thus distribution in 
these venues could increase the exposure of the brochure and increase national awareness of the 
false activation EPIRB problem. 
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6. Performance Standards for EPIRBs 
There are three sets of performance requirements for EPIRBs.  In the United States, the 
Radio Technical Commission for Maritime Services (RTCM) provides the performance 
standards for EPIRBs in RTCM Paper 77-2002/SC110-STD, Standard for 406 MHz Satellite 
Emergency Position-Indicating Radio Beacons.  Internationally, the International 
Electrotechnical Commission (IEC) provides the performance standards for EPIRBs in IEC 
61097-2, COSPAS-SARSAT EPIRB-Satellite emergency position indicating radio beacon 
operating on 406 MHz- Operational and performance requirements, methods of testing and 
required test results.   COSPAS-SARSAT also has a set of minimum requirements in 
Specification for COSPAS-SARSAT 406 MHz distress beacons C/S T.001.  The purpose of 
these documents is to provide the minimum operational and performance requirements for 406 
MHz EPIRBs.  In searching through these standards, three major areas were looked at: labeling 
requirements; documentation requirements; and the requirements for deployment, activation and 
deactivation.  The COSPAS-SARSAT standards are mostly technical and operational 
requirements, and they have no requirements for labeling or documentation. 
6.1. Labeling Requirements 
 There are requirements for labeling in both the RTCM standards and the IEC standards.  
They do differ in their requirement for operational instruction labeling.  IEC 61097-2 section 3.8 
Labeling can be seen in Appendix P: IEC Standards – Labeling, and RTCM Paper 77-
2002/SC110-STD section 2.4.3 Labeling, can be seen in Appendix Q: RTCM Standards – 
Labeling. 
The main difference between the IEC standards and the RTCM standards in respect to 
labeling is how they define the labeling requirement for operational instructions.  The IEC 
standard just says that brief operating instructions at least in English for activation, deactivation, 
and self-test must be provided.  This can be understood in different ways; it is very ambiguous 
wording and does not clearly define what should be on the label for an EPIRB.  The RTCM 
standard is a little clearer when it says concise, unambiguous instructions for operating and 
testing that should be understandable by untrained personnel.  However, the standards still do not 
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clearly define the content that the label should have in order to properly instruct the crew on how 
to use the EPIRB.   
 Other than the requirements for operating instructions on the label, both standards clearly 
define the important information that should be on the label, such as information about the ship, 
the identification codes for the EPIRB and information about the battery and its expiration date. 
6.2. Documentation Requirements 
 There are requirements for documentation in both the RTCM standards and the IEC 
standards.  The IEC standards state in section 3.7 Equipment Manuals, “Adequate information, 
as needed to comply with 3.5 (Maintenance) and 3.9 (Installation), shall be provided to enable 
the equipment to be properly stowed, installed, operated and tested” (RTCM, 2002), these can be 
found in Appendix R: IEC Standards – EPIRB Mounting.  The documentation requirements of 
RTCM Paper 77-2002/SC110-STD in section 2.4.4 can be seen in Appendix S: RTCM Standards 
– Documentation. 
The RTCM standards for documentation greatly exceed the IEC standards.  The IEC 
standards use ambiguous wording about the installation, and they don’t require any pictorial 
documentation in the manual.  The RTCM has most of the requirements that are necessary for 
fishermen to install and operate the EPIRB; however, there is no requirement to print the manual 
in any language other than English.  Thus, even with the pictures inside the manual, if the 
fishermen do not speak English, they may have difficulty installing their EPIRB.  The operating 
instructions that are on a placard and can be placed on the bulkhead should be on the label for the 
EPIRB.  The main flaws in documentation for both standards are lack of a pictorial label that can 
be placed on the EPIRB itself, and the lack of multiple languages for documentation that comes 
with an EPIRB. 
6.3. Deployment, Activation and Deactivation Requirements 
 The most ambiguous standards throughout the IEC, RTCM, and COSPAS-SARSAT 
requirements are those pertaining to accidental activation.  All three standards mention false 
activation prevention, but considering there are about 150 false activations a month, the 
standards do not seem to be adequate.  The RTCM standards in section 2.3.1.1 state:  
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1. The satellite EPIRB should not be accidentally activated or deactivated by conditions 
normally encountered in the maritime environment;  
2. The satellite EPIRB should not be automatically activated after being manually removed 
from the release mechanism; 
3. When it is not in the water, the satellite EPIRB should not be accidentally activated by 
conditions normally encountered in the maritime environment.  
These are unclear because they do not designate the conditions normally encountered in the 
maritime environment and do not mention anything about improper installation of EPIRBs 
leading to false activations.  The IEC standards in section 3.2 state: 
1. Be fitted with adequate means to prevent inadvertent activation and activation.  For 
instance, manual activation shall require two simple but independent movements, neither 
of which on its own shall activate the satellite EPIRB; 
2. The satellite EPIRB shall not automatically activate when water washes over it while in 
its release mechanism; 
3. Be constructed to prevent release when seas wash over the unit; 
4. Have its release mechanism fitted with adequate means to prevent inadvertent activation. 
The IEC standards are better because, instead of talking about conditions of the maritime 
environment, they talk specifically about water washing over the EPIRB, which is a major cause 
of false activations.  However, the problem of installation isn’t addressed to the fullest extent it 
could be by the IEC standards.  They state that the EPIRB shall not activate in the release 
mechanism, but there is no mention of only one way to install an EPIRB in the release 
mechanism or prevention of the EPIRB being installed backwards in the mechanism. 
The COSPAS-SARSAT standard only has one mention of false activations.  It states: The 
beacon should be designed to prevent inadvertent activation.  That statement is overly general 
and has no specifics about the causes for false activations or ways to prevent them.  
 All three standards have some mention of false alarm prevention; however, there are 150 
activations every month, and the problem still exists.  The standards should be changed so that 
they address the issues of labeling, documentation, and inadvertent activation much more clearly.  
If changes were made and the standards dealt with the specific issues that cause false alarms, the 
problem might diminish as newer EPIRBs would have to be in compliance with stricter 
standards. 
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6.4. RTCM Proposal 
 FCC Code of Federal Regulations (CFR) 47 part 80.1061, special requirements for 406.0-
406.1 MHz EPIRB stations, incorporates the RTCM performance standards as requirements for 
all EPIRBS in the United States.  Recommendations were made by the project group to the 
RTCM to amend their current standards.  These recommendations came from research that 
showed that various problems affecting EPIRBs were universal across manufacturers and could 
possibly be solved by changing the governing standards.  These recommendations for changes in 
RTCM SC110 were presented to the RTCM on December 4, 2007 by members of the group.  At 
this presentation the RTCM committee made the project group aware of its intent to consider 
adding the recommendations as part of the standards.  
6.4.1.  User Errors 
 One possible reason for constant user errors regarding EPIRBs is that the user cannot 
understand the instructions in the documentation and labeling. 
 Thus the first changes proposed to RTCM were: 
Amend section 2.4.4 Documentation   
Add item 24. “Require all documentation that accompanies the unit to be easily understood by 
crew members, including those who speak various languages.” 
 
Amend section 2.4.3.2 Satellite EPIRB Labeling  
Add item 11. “Require labels on units be produced so that they are easily understood by crew 
members, including those who speak various languages.”  
 
 The first change deals with the documentation that accompanies an EPIRB when the user 
makes the initial purchase.  Documentation accompanying a new ACR model RLB-35 was 
examined as an exemplar.  The EPIRB was used with permission from Paul Hardin at ACR.  
Included in this documentation are an installation manual and user guide, as well as 
documentation for registration of the EPIRB with NOAA.  The box that the EPIRB is sold in 
describes in general the features of the specific model of the EPIRB and is written in four 
languages: German, French, English and Spanish.  Through research it was determined that some 
of these languages are not the most common languages for commercial fishermen.  The most 
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common languages for commercial fishermen, as determined through interviews with district 
coordinators and dockside examiners, are: Portuguese, Italian, Vietnamese, English and Spanish.  
Upon opening the box the documentation inside is written only in English.   Having 
documentation only in English can cause the crew member tasked with installing the EPIRB to 
become confused since they may not understand the instructions.  This proposed standard change 
could help alleviate much of the confusion associated with installing, testing and maintaining an 
EPIRB, all of which are discussed in the documentation that accompanies the EPIRB.  The 
proposed standard change would accomplish this by having the documentation written so that it 
could be understood easily by all members of the crew, not just those who can read English.  
 The second proposed standards change looks at the language situation by trying to make 
the label on the EPIRB itself easier to understand.  Over time EPIRBs have become smaller and 
more compact.  This has made EPIRBs easier to place on vessels; however it has also reduced 
the amount of space available on the EPIRB for information.  The ACR EPIRB examined had 
information in two languages, English and French.  It also made good use of pictures to show 
how to test an EPIRB.  However, information about how to take the battery out if the EPIRB will 
not deactivate, the type and class of the EPIRB, as well as information on the expiration date of 
the battery were presented only in English and French.  Because of language barriers, it would be 
beneficial to more fully incorporate the use of pictures.  Pictures do not need to be translated and 
can be understood by all users.   
6.4.2.  Physical issues 
 The next two standard changes will promote EPIRBs designs that both prevent false 
activations and also help the Coast Guard as well as the fishermen by trying to lower the number 
of false activations. 
These changes are: 
Amend section 2.3.1.1 Deployment, activation and deactivation  
Add. “All satellite EPIRBs shall be provided with a storage mechanism that will prevent 
accidental activation or deactivation of the device by conditions normally encountered in the 
marine environment.  The storage mechanism shall disable the automatic activation function of 
the beacon, regardless of how the beacon is placed in the mechanism.  The manual distress alert 
initiation capability shall not be disabled while the beacon is in its storage mechanism.” 
Amend section 2.4.3.2 Satellite EPIRB labeling  
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Add item 12.  “Require EPIRBs to be manufactured with a clearly visible area two inches by one 
inch in which the NOAA registration label is to be placed once the EPIRB is properly 
registered.” 
 The first proposal restricts the way an EPIRB is stored in its bracket.  The automatic 
activation switch is an important part of EPIRBs, especially Category I EPIRBs.  This switch is 
the principal means of activation in the event of an emergency situation.  When in the bracket the 
EPIRB’s automatic activation switch is supposed to be disabled and should only activate once 
the EPIRB is removed from its housing in the event of an emergency.  However, if an EPIRB is 
placed backwards or improperly in its bracket then the automatic activation switch is 
compromised, which can cause everyday aspects of the maritime environment to activate the 
EPIRB.  With improper installation, activation can be caused by water washing over the EPIRB 
during a rain storm or when a member of the crew washes the deck.  This proposal, if passed, 
will make it impossible to install an EPIRB in such a way as to disable the magnetic reed switch. 
Some EPIRBs can be installed backwards, something which was found to be very easy to do 
with a popular EPIRB model.  This proposed standard will also make it so that even if the 
EPIRB can be installed backwards, the backwards installation will not compromise the automatic 
activation switch and cause daily maritime occurrences to falsely activate the EPIRB. 
 The second change is designed to accomplish two tasks.  Having the registration sticker 
clearly presented will not only inform Coast Guard boarding parties if the EPIRB is registered, 
but it will also remind fishermen of when they need to update their registration.  Registering an 
EPIRB is an extremely important way to reduce the cost of false alarms since cases involving 
registered EPIRBs are resolved more rapidly when the owner’s contact information is known 
immediately.  This proposed change is designed to have the sticker clearly visible to anyone who 
inspects the EPIRB. This may increase registration of EPIRBs with NOAA if fishermen see that 
the stickers are missing from their EPIRBs. 
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7. Cost Analysis of False Activations 
 False EPIRB activations consume valuable Coast Guard resources.  The project 
group conducted a study of fiscal year 2007 and compared the costs and benefits of USCG SAR 
responses to 406 MHz EPIRB activations. 
7.1. Benefits 
 For this cost analysis benefits were determined to be lives or property saved.  All data 
below comes from SARSAT documents obtained from the Office of Search and Rescue in the 
Coast Guard (See Appendix T: Response Case).   
 
Table 7-1: Benefit Analysis FY0713 
Benefit Analysis FY07     
Item Number Value   Total Benefit 
Total distress cases 106  
Lives Saved 143 $3,000,000  $429,000,000
Property Saved  $1,457,582  $1,457,582
Total benefit FY07    $430,457,582
    
Property Assisted  $14,232,700   
 
 A breakdown of the benefits of 406 MHz EPIRB activations in distress situations is 
shown in Table 7-1.  This table is broken down into lives and property saved.  According to 
LCDR Niles, SARSAT prorates the cost of one human life as $3M.  The property saved was 
taken directly from the SARSAT documents.  At the bottom of the table, the total property 
assisted (such as towing a boat into harbor) is shown; the project group in accordance with 
                                                 
 
 
 
13 Data is derived from SARSAT documents. 
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LCDR Niles decided that property assisted was not specific enough to be considered part of the 
benefit package of responses to 406 MHz distress activations.  
 
7.2. Cost  
 The cost analysis for false activations was determined to be the cost of the Coast Guard 
launching a mission for a falsely activated EPIRB.  Chief Campbell and Greg Johnson, both 
members of Coast Guard District 7, provided data gathered from Marine Information for Safety 
and Law Enforcement.  Shown below in Figure 7-1 are the total number of false activations per 
month, including both false activations and unknown activations (activations that suddenly 
ceased before a reason could be determined) received by the Coast Guard.  False alarm data from 
October 1, 2006 to September 30, 2007 are taken from the IHDB. 
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Figure 7-1: FY07 False Activations by month 
 
 Figure 7-1 shows that total activations remain mostly consistent between the months.  
When total number of false activations is compared to the total number of distress cases, the ratio 
is almost 17:1.  Thus for every one distress activation there are approximately seventeen false 
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activations.  This demonstrates the scope of the false activation problem that is faced by the 
Coast Guard.   
Figure 7-2 below shows the total cost of false activations by month.  False alarm data are 
from October 1, 2006 to September 30, 2007 and are compiled from the IHDB. 
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Figure 7-2: FY07 Cost of False EPIRB Activations by Month 
 
 These costs were calculated from data provided by Greg Johnson and cover only the costs 
to operate aircraft from the Coast Guard.  According to Johnson, aircraft costs are approximately 
98% of the total cost of the SORTIE.  The graph shows that costs incurred in some months are 
considerably higher than others; this can be attributed to the length of missions.  This graph 
shows that the Coast Guard spends a considerable amount of money each month on trying to 
solve false activations cases related to commercial fishing vessels.  Total cost of false activations 
for FY07 was $3,640,000.   
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7.3. Recommendation 
 One possible way to reduce the cost of false activation missions is to shorten the length of 
time the Coast Guard spends looking for the activated EPIRB.  LCDR Deer from the Coast 
Guard aviation office stated that 406 MHz direction finders (406 DFs) are one viable way to cut 
mission time.  This is because instead of an aircraft trying to pick up an EPIRBs weak 121.5 
MHz homing signal, it can fix on the 406 MHz signal, which is 200 times stronger (Deer, 
interview, 2007).  This 406 DF system is currently installed on HU-25 (Falcon) and C-130 
aircraft. 
 
Table 7-2: DF Cost Analysis 
Derived from Coast Guard Documents (Appendix U: 430 MHz Direction Finder Pricing and Appendix V: Direction 
Finder Successes). 
DF analysis     
Item 
 Number 
of planes 
 Cost  
per DF   Total cost 
C-130 (26 planes)    $2,600,000
HU-25 Falcon (21planes)    $1,454,082 
total cost        $4,054,082
 
 
 A cost analysis of the Coast Guard DF project is shown in Table 7-2.  This table shows 
the cost of outfitting a total of 47 planes with DF equipment.  In just five distress cases DFs have 
proven extremely effective.  So far, in 5 real distress cases DFs have been used to help save 6 
lives (pro-rated at $3M per life). For example, in December 2005, five lives were saved when a 
DF-equipped C-130 locked on to an EPIRB in distress at a distance of 102 nautical miles from 
21,000 feet above sea level (Appendix V: Direction Finder Successes).  The fact that the distress 
signal was picked up from a distance helps to show how powerful these DFs are.  Before 
installing 406 MHz DFs pilots would have often had to search for up to 20 hours to find the 
vessel in distress due to waves carrying the signal away from its original location.  The use of 
DFs in false cases is also potentially beneficial.  If a plane can spot a distress at 102NM away 
then it can also pinpoint the location of a falsely activated EPIRB and significantly cut down on 
search times. 
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8. Conclusions 
The goal of this project was to reduce the false alarm rate for EPIRBs through education 
of fishermen and recommending possible changes in the standards on EPIRB designs.  Based on 
information gathered through database research, interviews, trips, and research of existing 
literature, the team believes that the best way to accomplish the project goal is to educate 
fishermen on proper EPIRB use with an informational brochure, recommend improvements on 
EPIRBs via proposals to the Radio Technical Commission for Maritime Services (RTCM) 
standards for EPIRBs, and provide information to the Coast Guard on allocation of resources 
with a cost report on search and rescue (SAR) cases caused by false alarms. 
The causes of false alarms can be broken down into two main categories: user error and 
possible design problems.  User error includes accidental manual activation and activation due to 
EPIRB or vessel maintenance tasks.  Design related activations are caused by EPIRB designs 
that may be unusually susceptible to weathering and deterioration or that do not function as 
expected in certain situations. 
User errors can be remedied through better educating and informing fishermen.  To 
accomplish this, an informational brochure informing fishermen about how to properly install, 
register, test, and use their EPIRBs has been designed.  Installation information will mitigate 
problems caused by incorrect installation, such as EPIRBs installed backwards or EPIRB 
brackets located in the path of oncoming waves.  Instructions on EPIRB testing should reduce 
the occurrence of false alarms due to improper testing procedures such as activating an EPIRB to 
verify that it works.  Although instructions on EPIRB registration will not directly reduce the 
false alarm rate, it should increase the registration rate, which will reduce the overall amount of 
Coast Guard resources spent on false alarm activations because such incidents are easier to 
resolve when an EPIRB is registered. 
Design flaws can be mitigated through changes to standards governing EPIRB design, 
particularly the RTCM standards.  Changes to the RTCM standards could improve EPIRB design 
and make them less prone to false alarms while still working in an emergency.  Multi-language 
user guides would assist non-English speaking fishermen in understanding EPIRB installation, 
operation, maintenance, and testing. 
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A cost-benefit analysis of 406 MHz EPIRB activations for fiscal year 2007 revealed a 
total benefit of $430 million in lives and property saved.  Of an estimated $20 million14 spent on 
search and rescue (SAR) cases by the Coast Guard, $3.6 million (approximately 20%) were spent 
on false alarms.  In addition to the Coast Guard resources used on SAR cases caused by false 
alarms, there is also an intangible cost: the increased time spent by, and risk to, Coast Guard 
personnel involved in resolving such cases.  As a consequence of the high cost of dealing with 
false alarms, there may be a significant benefit to the Coast Guard of reducing the false alarm 
rate. 
An additional analysis of the Coast Guard DF project reveals that the benefits of direction 
finders (DFs) on aircraft significantly outweigh the cost of outfitting 47 of the Coast Guard’s 
Hercules and Falcon aircraft with DF-430F systems (replacing older DFs that could not detect 
406 MHz signals).  Based on a human life pro-rated at three million dollars, the value of the lives 
saved so far as a result of the new DFs is more than four times the total cost of the DF project.  
The benefit of the DF project is definitely worth its cost, especially when considering that the 
total benefit will grows as the new DFs continue to save lives. 
In the fourteen weeks the team worked on the project, the team was able to learn about 
EPIRBs, research the causes of EPIRB false alarms, and develop possible ways to reduce the rate 
of false alarms.  Such ways of reducing false alarms that were developed include a brochure for 
educating fishermen and changes to the RTCM standards for EPIRBs recommended to the 
RTCM committee.  The team was also able to conduct a cost analysis of SAR cases caused by 
false alarms to determine the significance of the false alarm problem. The team’s work may 
provide significant long-term benefits to the Coast Guard by reducing the amount of resources 
spent on resolving EPIRB false alarms. 
                                                 
 
 
 
14 The Coast Guard spent $20 million on SAR in 2000, the most recent year such information was compiled 
(Rosecrans, private correspondence, 2007). 
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Appendix A: Graph of Fatality Rates 
(Bureau of Labor Statistics, 2007) 
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Appendix B: 406 MHz EPIRB Alert Processing by USMCC 
(Obtained from NOAA) 
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Appendix C: Rescue 21 System Overview  
(General Dynamics, n.d.) 
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Appendix D: COSPAS­SARSAT System Overview 
(USCG, 2006, September) 
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Appendix E: EPIRB Registration Form 
(Wahler, n.d.) 
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Appendix F: RTCM test conditions for EPIRBs 
(RTCM, 2002) 
 
The following environmental and operational performance tests must be performed on a single 
test unit: 
 
1. initial aliveness test, 
2. dry heat test, 
3. damp heat test, 
4. vibration test, 
5. bump test, 
6. salt fog test, 
7. drop test, 
8. leakage and immersion test, 
9. spurious emissions test, 
10. thermal shock test, 
11. COSPAS-SARSAT type approval tests, and 
12. operational life, strobe light, and self tests. 
 
However, the remainder of the tests listed below may be run in any sequence and/or may be 
performed on separate test units: 
 
13. automatic release mechanism and automatic activation test for Category 1 satellite 
EPIRB, 
14. stability and buoyancy test, 
15. auxiliary radio-locating device transmitter test, 
16. humidity test, and 
17. orientation test. 
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Appendix G: Contact information and questions for District 
Coordinators 
Ted Harrington 617-223-8440 Ted.R.Harrington@uscg.mil First District Coordinator 
Bob Garrot 757-398-6554 Robert.G.Garrot@uscg.mil Fifth District Coordinator 
Larry Yarbrough 305-415-6868 Larry.T.Yarbrough@uscg.mil Seventh District Coordinator 
Mike White 504-671-2154 Michael.D.White@uscg.mil Eighth District Coordinator 
Don Lajavic 216-902-6343 Donald.O.Lajavic@uscg.mil Ninth District Coordinator 
Peggy Murphy 510-437-5931 Peggy.A.Murphy@uscg.mil Eleventh District Coordinator 
Dan Hardin 206-220-7226 Daniel.E.Hardin@uscg.mil Thirteenth District Coordinator 
George Butler 808-541-2118 George.E.Butler@uscg.mil Fourteenth District Coordinator 
Ken Lawrenson 907-463-2810 Kenneth.Lawrenson@uscg.mil Seventeenth District Coordinator  
 
1. How many examiners do you have? 
2. How many vessels are in your district? 
3. What types of fishing are the most prevalent in your district? 
4. What is your estimated compliance rate for voluntary examinations? 
5. What are the reasons why the rate is high/low? 
6. Do you have a false alarm problem? Are the EPIRBs registered or unregistered? 
7. How many boats do you have with EPIRBs? 
8. Do the ones that need EPIRBs have them? 
9. Problems with EPIRBs you see during examinations? 
10. Do you hand out any brochures to your examiners? 
11. Do you have any suggestions for a brochure? 
12. Is literacy an issue? What languages are most spoken in your district? 
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Appendix H: Questions for FCC Enforcement Bureau  
 
1. Our concern is the problem of false alarms with EPIRBs; how does the FCC work in 
conjunction with the Coast Guard in terms of handing out fines and penalties? 
2. What is the FCC’s role in enforcement? 
3. How many violations are handled each year? 
4. How many are actually prosecuted? 
5. What are the criteria used for prosecution? 
6. In 47 CFR Part 80.1061 it says that an EPIRB must be registered with NOAA, so if the 
Coast Guard launches a search and rescue and it ends up being a false alarm, do you 
prosecute all cases? 
7. If the person does not pay the fine for the violation, will you take it to court? 
8. What do you do when an EPIRB has changed owners and registration hasn’t been 
updated? 
9. Do you think the Coast Guard should have the power to enforce EPIRB registration in the 
commercial fishing industry? 
10. Does NOAA work with the FCC in relation to EPIRBs besides providing registration 
data? NOAA enforcement? 
 
 
 
 
  
  83  
Appendix I: Documentation Requirements for EPIRBs 
(RTCM, 2007) 
 
1. An overview of the COSPAS/SARSAT system. 
2. Instructions for registration, registration renewal and a discussion on the importance of 
accurate registration. 
3. An instruction to replace the battery after an EPIRB is operated for any purpose than a 
test. 
4. The purpose of the lanyard and precaution against using it to secure EPIRB to ship. 
5. A recommendation against attempting to operate inside life raft or under any similar 
cover or canopy. 
6. The servicing and/or replacement of any hydrostatic release unit and any associated 
components subject to aging, such as release rods. 
7. Manufacturer recommendations, if any, on periodic functional testing, possibly in 
connection with battery replacement. 
8. A note to keep the original EPIRB packaging, since it may be needed if the EPIRB has to 
be shipped for servicing.  UN Requirements for shipping some batteries as hazardous 
goods require certain packaging standards and labeling. 
9. Warranty information. 
10. A warning against installation near strong magnetic fields, if that might activate the 
EPIRB. 
11. A recommendation to mounting the EPIRB as high as possible, especially on small 
vessels.  This will help ensure operation of the hydrostatic float-free release unit, in the 
event the vessel capsizes without sinking. 
12. Recommendation to limit self-testing to the minimum necessary to ensure confidence in 
operation of the satellite EPIRB. 
13. For EPIRBs which emit a 121.5 MHz signal during self-test, a warning to limit testing to 
the first five minutes of the hour. 
14. Pictorial satellite EPIRB operating instructions on a waterproof placard, suitable for 
mounting on a bulkhead.  Numerals may be used to indicate the order of the illustrated 
operations, but words should be used as part of the instructions. 
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15. A wordless pictorial drawing(s) depicting the operation of the satellite EPIRB.  This 
drawing(s) should be on the inside front or inside back cover of the operator manual. 
16. Cautions and recommendations to prevent false alarms. 
17. A warning paragraph of the dangers of misuse. 
18. Battery information. 
19. Minimum operating life time and operating and stowage temperature ranges. 
20. Information explaining the necessity to report satellite EPIRB false alarms by the most 
expedient means to the nearest search and rescue authorities.  The information that should 
be reported includes the Unique Identification Number, or 15-hex ID; time, duration and 
cause of activation; and location at time of activation. 
21. Information relating to the shipment of the satellite EPIRB. 
22. List of manufacturer-qualified external navigation devices for EPIRBs accepting external 
navigation inputs. 
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Appendix J: Manufacturer Questions 
 
1. What exactly comes inside the box with an EPIRB? 
2. Do you include brochures about installation and registration when you sell EPIRBs?  
Have you in the past?  If so, could we get a copy of them? 
3. Do you feel that a non English speaking person could understand all the information in 
your manual? 
4. Do you print your manuals in multiple languages?  Do you distribute these in the USA? 
5. Do you know what the scope of the false alarm problem is in terms of size and reasons?  
Have you done research to find out what the major reasons for false alarms are? 
6. What steps do you take in designing EPIRBs to prevent false alarms? 
7. What do you think separates your models from other companies? 
8. Do you take any extra steps to make your EPIRB models exceed the standards? 
9. Have you had any complaints from customers about the quality of your products? 
10. What major changes over the years have you made to EPIRBs to make them better? 
11. How do you view the current standards on EPIRBs?  Are they too strict? Not strict 
enough? 
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Appendix K: Dockside Examiner Questions 
 
1. How long have you been an inspector? 
2. Were you enlisted in the Coast Guard before you took this job? 
3. Did you ever work as a commercial fisherman? 
4. What kinds of boats do the ports you work at have? 
5. What do you look for when checking an EPIRB on a commercial fishing vessel? 
6. What sort of problems have you encountered with EPIRBs, and which ones are the most 
common? 
7. What information should go into a brochure that would be most appealing to fishermen? 
 
 
  
  87  
Appendix L: Timeline 
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Appendix M: A Brief Description of the United States Coast 
Guard 
 
In 1790 the Department of Treasury founded the Revenue Cutter Service with a mission 
to protect the coast of America and its trade routes.  In 1915, the Coast Guard as we know it 
today was created when the Revenue Cutter Service merged with the United States Life-Saving 
Service.  The Coast Guard further expanded in 1939 when the United States Lighthouse Service 
was merged into it and again in 1946 with the addition of the Steam Vessel Inspection Service 
and the Bureau of Navigation.  In 2003, the Coast Guard was subsumed into the Department of 
Homeland Security as the first line of defense in defending America’s shores. 
The mission of the United States Coast Guard is to protect the public, the environment, 
and the United States economic and security interests in any maritime region in which those 
interests may be at risk, including international waters and America's coasts, ports, and inland 
waterways (USCG, 2006).  “USCG has a broad and important role in homeland security, law 
enforcement, search and rescue, marine environmental pollution response, and the maintenance 
of river, intracoastal and offshore aids to navigation (ATON)” (USCG: About Us).  In World 
War II, the Guard was used to help land troops, and in Vietnam they were used as in a support 
role by attacking enemy positions and guarding the rivers.  In modern wars, the Coast Guard uses 
its superior coastal protection plans to protect overseas American ports and interests. 
The Coast Guard’s philosophy is based on the motto Semper Paratus, which means 
“Always Ready”.  As of 11/17/2006, the Coast Guard employed 40,150 men and women on 
active duty, 8,100 reservists, 7,000 full time civilian employees and 35,000 auxiliarists (USCG: 
About Us, n.d.).  These men and women are all considered part of the United States military.  
Similar to the other branches of the United States military, the Coast Guard has a full military 
academy and an Officer Candidate School both located in New London, Connecticut.  The 
enlisted personnel’s school is located in Cape May, New Jersey.  However, unlike the other 
branches of the military, the Coast Guard does not sponsor a ROTC program.  The Coast Guard 
employs an almost identical rank system as the United States Navy, but the highest officer is the 
Commandant of the Coast Guard.  One unique aspect of the Coast Guard as a military 
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organization is that instead of solely answering to the commander in chief, they answer primarily 
to the Secretary of Homeland Security. 
Although headquartered in Washington D.C., the Coast Guard has offices throughout the 
United States and patrols all the shores of America.  The Coast Guard patrols primarily the 
coastline and inland waterways of the continental US and regularly conducts operations in 
international waters around the globe.  The Coast Guard uses a variety of different bases, 
referred to as Coast Guard Sectors, from which it launches operations (see Figure M-1: U.S.  
Coast Guard Sector Commands).  These bases are located in the nine districts (see Figure M-2: 
U.S.  Coast Guard Districts) of the Coast Guard.  Several district numbers are missing; this is an 
artifact of periodic district reorganization.  The Coast Guard also has small boat stations which 
protect smaller waterways and ports directly. 
 
 
Figure M-1: U.S.  Coast Guard Sector Commands 
As of June 9, 2005 (USCG, 2005). 
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Figure M-2: U.S.  Coast Guard Districts 
(USCG, 2006) 
 
The Coast Guard is organized into multiple branches (see Figure M-3: U.S.  Coast Guard 
Organizational Structure).  The Coast Guard has eleven statutory missions which include: port, 
waterway and coastal security (PWCS), drug interdiction, migrant interdiction, other law 
enforcement (foreign fisheries), living marine resources (domestic fisheries), marine 
environmental protection, ice operations, aids to navigation (ATON), defense readiness, and 
marine safety.  The project team worked with the Fishing Vessel Activities Division, which 
fulfills the Coast Guard’s marine safety mission.  Along with prevention, another major activity 
of the Coast Guard is search and rescue, with 78 such cases being conducted each day. 
  
  91  
 
 
Figure M-3: U.S.  Coast Guard Organizational Structure Leading to CFVS 
(Portions adapted from USCG, 2007b) 
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As of Fiscal Year 2007, the Coast Guard operates on a budget of $8.6 billion (see Figure 
M-4: Budget Breakdown).  This is up 55% since FY 2002, primarily to support increased anti-
terrorism responsibilities.  All Coast Guard funding comes from taxpayer monies that are 
allocated by the United States Congress.  The Marine Safety Directorate receives approximately 
$700 million (8%) of these allotted funds (USCG, 2006). 
 
 
Figure M-4: Budget Breakdown 
(USCG, 2007c) 
 
The Coast Guard employs a wide arsenal of equipment to accomplish their goals.  They 
have approximately 1500 vessels ranging from small twelve-foot rafts to one hundred foot 
cutters and larger boats as long as 420 feet.  The Coast Guard also has specialized boats such as 
ice breakers and buoy tenders.  The Coast Guard also has a collection of helicopters and more 
than two hundred fixed wing aircraft for specific tasks such as search and rescue and air patrol to 
intercept immigrants and drugs.  The Coast Guard also has an advanced system for 
communication and a GPS system to aid in search and rescue missions. 
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Appendix M­1: Relationship to Agency 
The project group worked under the Fishing Vessel Activities Division headed by 
Michael Rosecrans.  As part of the Office of Vessel Activities, this division is responsible for 
disseminating information regarding safety training and educational tools to further the goal of 
“reducing fatalities in the fishing community so that it is no more dangerous than any other 
segment of the maritime industry.” (FishSafe, 2007) 
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Appendix N: U.S.  Coast Guard Districts 
 
Table N-1: U.S.  Coast Guard District Information 
District District coordinator Total vessels15
1 Ted Harrington Unknown 
5 Robert Garrot 13,000 
7 Larry Yarbrough 15,000 
8 Mike White 12,000 – 15,000 
9 Donald Lajavic 544; 279 of which are tribal 
11 Peggy Murphy 3,000 
13 Dan Hardin 7,000 
14 George Butler 580 fishing vessels 
17 Ken Lawrenson 6,500 
 
 
Figure N-1: U.S.  Coast Guard Districts 
(USCG, 2006) 
 
                                                 
 
 
 
15 The vessel numbers are estimates given by the district coordinators. 
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Appendix O: Brochures 
 
Figure O-1: NOAA Brochure – ELTs, EPIRBs, and PLBs 
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Figure O-2: NOAA Brochure – COSPAS-SARSAT 
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Figure O-3: FishSafe Flyer – EPIRBs 
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Figure O-4: Australian EPIRB Brochure 
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Appendix P: IEC Standards – Labeling 
IEC 61097-2, Section 3.8 Labeling 
 
1. Brief operating instructions at least in English, to enable manual activation, deactivation and 
self-test. 
2. A warning to the effect that the satellite EPIRB shall not be operated except in an emergency. 
3. Type designation and class as specified by manufacturer, type of battery and expiration date 
for the primary battery used.  Means shall be provided to change this date when the battery is 
replaced. 
4. The name of the ship 
a. The identity code programmed into the transmitter of the satellite EPIRB, namely: 
call sign or MMSI of the ship, or serial number, including the MID of the beacon as 
transmitted; 
b. Country; 
c. Hexadecimal representation of bits 26 to 85 of the digital message. 
5. The float-free arrangement shall: 
a. The operating instructions for manual release; 
b. The type designation; 
c. The satellite EPIRB class; 
d. The maintenance and/or replacement date for the release mechanism, if applicable. 
6. If this label or labels are not readily visible in the installed arrangement, they shall be 
provided in addition, for installation close to the float-free arrangement.  These instructions 
may in addition be in pictorial form. 
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Appendix Q: RTCM Standards – Labeling 
RTCM Paper 77-2002/SC110-STD  
Section 2.4.3 Labeling 
 
1. Self test labeling 
a. The satellite EPIRB should include a label noting that self-test should be performed 
only within the first 5 minutes of any hour and should not exceed 3 audio sweeps or 1 
second, whichever is greater. 
2. Battery Labeling 
a. The battery should be marked indelibly and legibly with the battery type, voltage, 
polarity, expiration date (month and year) and as appropriate, precautions associated 
with its use, handling and disposal. 
3. Satellite EPIRB Labeling: All labeling on the exterior of the satellite EPIRB and its enclosure 
(if any) should be weather resistant, waterproof, and abrasion resistant.  The outside of the 
satellite EPIRB case and the satellite EPIRB enclosure (if any) should be marked indelibly 
and legibly with the following: 
a. Concise, unambiguous instructions for operating (including instructions for manual 
release) and testing of the satellite EPIRB that should be understandable by untrained 
personnel.  
b. The warning “Use only during situations of grave or imminent danger” or equivalent. 
c. The category of the satellite EPIRB (i.e., Category 1 or Category 2) and its 
temperature range in degrees C and F. 
d. The battery expiration date. 
e. The safe distance of the satellite EPIRB from the magnetic compass.  
f. The identification of the manufacturer. 
g. The satellite EPIRB type number of model identification under which it was type 
tested, 
h. The serial number of the satellite EPIRB. 
i. An explanation of the operation of the automatic water-immersion activation 
function, and how the satellite EPIRB works in the various control positions. 
  
  101  
j. Two spaces should be provided on the label, one with the caption NAME OF 
VESSEL, and the other with the caption UNIQUE IDENTIFIER NUMBER or UIN.  
Both should provide sufficient space for 15 characters.  The unique identifier number, 
or 15-Hex ID, is a hexadecimal representation of bits 26 through 85 of the digital 
message.  This unique identifier number should be inserted on the label when the 
satellite EPIRB is programmed. 
4. Automatic Release Mechanism Labeling 
a. The servicing or expiration dates of the automatic release mechanism should be easily 
visible in its normal installed configuration. 
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Appendix R: IEC Standards – EPIRB Mounting 
IEC 61097-2, Section 3.5 and 3.9 
 
1. It should be recognized, despite the use of other methods, some reliance on shore-based 
maintenance to ensure the availability of the functional requirements of the Global Maritime 
Distress Safety System (GMDSS) will always be necessary. 
2. The satellite EPIRB is a single integral unit, which is not suited for on-board repairs. 
3. As a consequence, the equipment shall be so constructed that it is readily accessible for 
inspection and testing purposes only.  
4. Be installed in an easily accessible position. 
5. Be installed in such a manner that it is capable of meeting the requirements of this standard 
6. Have local manual activation; remote activation may also be provided from the navigating 
bridge, while the device is installed in the float-free mounting. 
7. Release itself and float free before reaching a water depth of 4 m at a list or trim of up to 45 
degrees. 
8. Be mounted in such a way that, after being released, it is not obstructed by the structure of 
the sinking ship. 
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Appendix S: RTCM Standards – Documentation 
RTCM Paper 77-2002/SC110-STD Section 2.4.4, Documentation 
 
1. Adequate information shall be provided to enable the equipment to be properly stowed, 
installed, operated and tested.  The equipment manual shall also include: 
2. An overview of the COSPAS/SARSAT system. 
3. Instructions for registration, registration renewal and a discussion on the importance of 
registration. 
4. An instruction to replace the battery after EPIRB is operated for any purpose other than a 
test. 
5. The purpose of the lanyard and precaution against using it to secure EPIRB to ship. 
6. A recommendation against attempting to operate inside life raft or under any similar cover or 
canopy. 
7. The servicing and/or replacement of any hydrostatic release unit and any associated 
components subject to aging, such as release rods. 
8. Manufacturer recommendations, if any, on periodic functional testing, possibly in connection 
with battery replacement. 
9. A note to keep the original EPIRB packaging, since it may be needed if the EPIRB has to be 
shipped for servicing.  UN requirements for shipping some batteries as hazardous goods 
require certain packaging standards and labeling. 
10. Warranty information. 
11. A warning against installation near strong magnetic fields, if that might activate the EPIRB. 
12. A recommendation to mounting the EPIRB as high as possible, especially on small vessels.  
This will help ensure operation of the hydrostatic float-free release unit, in the event the 
vessel capsizes without sinking. 
13. Recommendation to limit self-testing to the minimum necessary to ensure confidence in 
operation of the satellite EPIRB. 
14. For EPIRBs which emit a 121.5 MHz signal during self-test, a warning to limit testing to the 
first five minutes of the hour. 
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15. Pictorial satellite EPIRB operating instructions on a waterproof placard, suitable for 
mounting on a bulkhead.  Numerals may be used to indicate the order of the illustrated 
operations, but words should not be used as part of the instructions. 
16. A wordless pictorial drawing(s) depicting the operation of the satellite EPIRB.  This 
drawing(s) should be on the inside front of inside back cover of the operator manual. 
17. Cautions and recommendations to prevent false alarms. 
18. A warning paragraph with, at a minimum, the information “Use only during situations of 
grave and imminent danger.” 
19. Battery information. 
20. Minimum operating life time and operating and stowage temperature ranges. 
21. Information explaining the necessity to report satellite EPIRB false alarms by the most 
expedient means to the nearest search and rescue authorities.  The information that should be 
reported includes the satellite EPIRB UIN or 15-Hex ID; date, time, duration, and cause of 
activation; and location at time of activation. 
22. Information relating to the shipment of the satellite EPIRB. 
23. List of manufacturer-qualified external navigation devices for EPIRBs accepting external 
navigation inputs. 
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Appendix T: Response Case 
(COSPAS-SARSAT, 2007) 
 
MEASURES 
as values SARSAT 406 Mhz  
Count Cases 1,411 
Count Notifications 1,450 
IMA Count 1,411 
Communication & Coordination Hours 1,218.00 
Communication & Coordination Minutes 71,105 
Lives Saved 143 
Lives Assisted 128 
Lives Lost After CG Notification 9 
Lives Lost After Reaching Shore Facility 1 
Lives Unaccounted For 8 
Total Lives Affected 289 
Property Saved $1,457,582.00 
Property Otherwise Assisted $14,232,700.00 
Property Damaged $55,075.00 
Property Lost $16,862,510.00 
Total Property Affected $32,607,867.00 
Distance To Incident (nm) 14,924 
MEASURES NA 
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Appendix U: 430 MHz Direction Finder Pricing 
 
 
 
FY 2007 PROJECT PROPOSAL 
 
AERONAUTICAL ENGINEERING / AFC-41 
 
Project Title:  Installation of a DF-430F Direction Finder System on HU-25 Aircraft. 
 
Cost:  Prototype and non-recurring engineering (NRE) totals $166,391.00 (estimate).  Approximate cost 
to complete the entire fleet of 21 aircraft, 5 spares, and installation is $1,853,300.90.  
The following is a cost breakdown for the proposed HU-25 DF-430F Direction Finding System.  Labor 
costs are based on the current fully burdened labor rates for Aviation Repair and Supply Center (ARSC).  
Material costs are based on current GSA Schedule. 
 
PARTS AND LABOR: 
RPU-430F Receiver Processor (23 Units @ $24,403.00)  $561,269.00 
ANT-430F Antenna (23 Units @ $15,708.00)  $361,284.00 
Mount (23 Units @ $2,295.00)  $ 52,785.00 
Connector Kit ATN-430 (23 Units @ $585.00)  $ 13,455.00 
“A” Kit (Connectors & wire) (21 Kits @ 1,800.00)    $  37,800.00 
NRE Software upgrades (one time)  $  70,000.00 
Airframe modification (160 labor-hrs per Aircraft @ $16,000.00 x 21)   $336,000.00 
Grand Total (including 15% increase for inflation & travel)  $1,454,082.00 
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Appendix V: Direction Finder Successes 
Successes to Date:
• 14 LIVES SAVED OR ASSISTED (w/ 1st proto-type acft)
• Many of these were after legacy aviation assets without 406 MHz DF capability were 
not able to locate survivors.
• CG 1504 (Initial proto-type):
Jun 2005: Locked on at 90 NM from 17,000’ (2 lives saved)
• Dec 2005: Locked on at 102 NM from 21,000’ ( )
• Proto-type re-installed on 21 Mar 07(CG 1504)
2 lives saved
:
• Mar 2007: Locked on at 62 NM from 8,000’ 
• Apr 2007: Locked on at 15 NM
(3 lives assisted)
from 10,000’ (
• Jun 2007: Locked on at 85 NM
2 lives saved)
from 10,000’ 
• HU-25 proto-type delivered on 04 Sep 07
(5 lives assisted)
• 08 Sep 07: Successfully employed; locked on at 72 NM from 15,000’; no distress.
• 06 Oct 07:  Locked on at 37 NM from 5500’; no distress.
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Appendix W: WPI EPIRB Brochure 
 
 
 
